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HOACHUTEJBHASA 3AIIMCKA

CuUHXpOHM3UpPOBaHHAS pabouas mporpamma 0a30BOro U yriayOJEHHOTO U3Y4YEHUS
npenmera «Xumus» B 10-11 kmaccax paspabotana Ha ocHoBe PabGoumx mporpamm
cpeaHero oo6mero oOpa3oBaHUS IO XUMUM (0a30BBIM YpPOBEHb, YIIIYOJIEHHBIM
YpOBEHB), OJOOPEHHBIX  pelieHHeM  (enepalbHOTO  yueOHOMETOAUYECKOTO
oObenuHeHUs1 1o obmemy oOpazoBanuto ot 29.02.2022r., nportokon 7/22,
cocTaBlieHHBIX Ha ocHOoBe denepasbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «0O6
oOpa3zoBanun B Poccuiickoit ®@enepaunn», TpeOoBaHuil K pe3ynbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTelbHOM MNporpaMMbl  CpelHero obmero oOpa3oBaHMs,
npeactaBieHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHJAPTE
cpenHero oduero oopazoBanus, (YTBEpKIEH NMpuKa3oM MuHuCTEpCcTBa 00pa30BaHus
n Hayku Poccuiickoit @enepaunu ot 17 mag 2012 r. Ne 413, ¢ uameHenusimu ot 12
arycra 2022 r1.), ¢ yuétom «KoHuenuuu mnpemnogaBaHusi ydeOHOTO MpeameTa
«Xumusi» B oOpa3oBaTelbHBIX  opraHuzanusx  Pocculickoit ~ Denepaiuu,
peanu3yronMx OCHOBHBIE o0O0IIeo0pa3oBaTeNbHble MpOrpamMMbly  (YTBEpXKACHA
Pemrennem Komnermm Munnpocsemenus Poccnn, mportokon ot 03.12.2019r. Ne
[IK4BH) u denepanbHOl paboueld mporpaMmbl BOCIUTAHUSA, aBTOPCKOM paboueit
nporpammoit  Ammnoit M.U. (npencenatens TYMO yuuteneit XumMuu, METOAMCT
I'bY IIIO «Yanaesckuii PII») u bakynunoii }FO.H. (mpencenarens PYMO yuureneit
XUMUU, METONUCT Kadeapsl MaTeMaTH4YEeCKOro U €CTECTBEHHOHAYYHOT O
oOpa3zoBaHUs Ay JIIO CO MHPO). OcHoBy mMOIXOIOB K pa3paboTKe
CUHXPOHU3UPOBAHHOU paboyel mporpamMmbl 06a30BOro M YriayOJEHHOTO H3Y4YEHUS
npeameta «Xumusi» B 10-11 knaccax, K onpeneneHuto oomel cTpareruu o0y4eHus,
BOCITUTAHUS U Pa3BUTHUSI OOYYAIOIIMXCS CPEICTBAMHU YYEOHOTO MpeaMeTa «XUMUsD»

Ha 0a30BOM ypOBHE COCTaBWIM KoOHIenTyanbHble nosiokenuss PI'OC COO o
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B3aMMOOOYCIIOBJICHHOCTH II€JIeH, CONIepIKaHus, Pe3yabTaTOB 00yUeHHs U TpeOOBaHMIA
K YPOBHIO MOJIFTOTOBKH BBIMTYCKHUKOB.

WN3yuenune mnpenmera, peaiusdyemoe B yClIOBHSIX U depeHIrpoBaHHOTO,
npoduabHOro  00y4eHMs, MpPHU3BaHO OOecmeunTh O00Ie00pa3oBaTENbHYI0 H
OOILIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJIsl aJlalTaluu
UX K OBICTPO MEHSIOUIMMCS YCIOBHSAM KU3HHU B COUMYME, a TAKXKE JJISl MPOIOTKEHHS
0oOy4eHHs] B CPEJHUX CHEIUATbHBIX U BBICHIUX YYEOHBIX OpraHU3alUsaX, B KOTOPHIX

XHUMUA ABJIACTCA OI[HOfI N3 IPUOPUTCTHBIX JUCIUILIINH.

B cooTBeTcTBUMM ¢ JaHHBIMU TOJOXEHHSIMH  CHHXPOHHM3MpPOBaHHAs padoyas
mporpamMma cpenHero oomiero obpaszoBanusi (0a30BbI YPOBEHB): YCTaHABIIUBACT
o0s3aTeNbHOE (MHBapHaHTHOE) IpEeIMETHOE CoJIep KaHHue, onpeaensieT
KOJIMYECTBEHHBIE U KAUECTBEHHBIE €T0 XapaKTEPUCTUKU HAa KaKJOM dTare U3ydeHHs
npenMera, MpeaycMaTpUBaeT NPHUHILHUIBI CTPYKTYPHPOBAHHS COACPXKAHHUS U
pacmpesieieHusi €ro IO KiaccaM, OCHOBHBIM pasfelnaM M TeMaM Kypca; HacT
IPUMEpPHOE pacHpelesieHne y4eOHBIX YacoB IO TEMAaTUYECKUM  pasjeiiam,
PEKOMEHIYEeT MPUMEPHYIO MOCIEI0BATEIFHOCTh U3YUEHHUsI OTACIBHBIX TeM Kypca C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JOTMKU y4e€OHOro mpolecca,
BO3pACTHBIX 0coOeHHOCcTel yuammxcss 10-11 kjaccoB; ma€T METOAMYECKYIO
MHTEPIIPETALMIO LIeJIeH n3ydeHHsl MpeIMETa Ha YPOBHE: COBPEMEHHBIX IPUOPUTETOB
B CHUCTEME CcpeaHero ooOmero oOpa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHHMS OCHOBHOM 0Opa3oBaTelbHOM MpOrpaMMbl
cpenHero oo6mero oOpa3oBaHHs (JIMYHOCTHBIX, METAlPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOW JAEATEIbHOCTH YYEHHMKA IO OCBOCHHUIO
cofepkanusi mpeamera. [lo BceM Ha3BaHHBIM TO3UIMSAM B Iporpamme CoOJroeHa
MPEEMCTBEHHOCTh, ¢ Pabouell mporpamMmoil OCHOBHOTO 0O0IIero oOpa3oBaHUS TIO

xuMud (7151 8—9 KiraccoB 00pa30BaTENIbHBIX OpraHu3alliii, 0a30BbI YPOBEHb ).



CuHXpOHM3UpOBaHHAsE paboyasi MNporpaMMa HUMEET Uelb CHHXPOHU3HPOBATH
coJiepkaHue yueOHOro npeaMera Juist u3ydeHus npeamera « Xumus» B 10-11 kiaccax
B paMKaxX MyJbTUIPO(PHUILHOTO Y4eOHOTO MIIaHa.

[lenn u 3amaum ydeOHOro mnpeamera «XUMHS» B COOTBETCTBYIOIIEM pazjielie
IPOrpaMMbl MPEACTABICHBI COBMECTHO, KaK JUisi 0a30BOro, Tak U JUIsl YIUIyOJIEHHOTO

ypOBHeii,

B pazgene Ilnanupyemble pe3ynbTaTbl OCBOCHUS y4e€OHOTO MpeameTa «XUMUSD)
CUHXPOHU3AIMS MPECTABIICHA B BUJIE JOMOJIHEHUS K 0a30BOMY YPOBHIO, & UMEHHO,
[IpeameTHbIe pE3yNbTaThl, JOCTUTa€Mble OOYYAIOMIMMUCS Ha YIIIyOJIEHHOM YpOBHE

HU3Yy4YCHUSI XMMHH, BbIJICIICHBI KprI/IBOMl.

B pa3aciiax ConepxaHHe MaTcpuajia u TemaTnueckoe INIAHUPOBAHUC HMCCTCA

BBIHGHGHHBIﬁ MaTtcpurall, HMCIOHlHﬁ HOI[‘—IGDKI/IBEIHI/ICZ KaK Ha 6a3OBOM, TaK W Ha

yrayOJaEéHHOM YPOBHSIX, KOTOPBIA HU3y4aeTcs B O3HAKOMUTEIHLHOM IUIAaHE W HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOII COO.

B pasgmene Temarnyeckoe TUIaHUPOBAHWE TIPUHIAI CUHXPOHU3AIMH IPOSIBICH
CJIEYIONMM 00pa3oM: 4achl HEACIBbHOW HArpy3KH i YriiyOnaéHHOro u 0a30BOrO
YpOBHEH yKa3aHbl TaKMM 00Opa3oM, 4TO OJHa Tema (OJWMH Yac B HEJENI0) earHA IS
JIBYX YpOBHEH, a OCTajbHbIC€ JIBA 4Yaca W TEMbl HENETbHOM Harpy3Ku IS
yrayOn€HHOTO YPOBHS yKa3aHbI B CTPOKAX HIKE M TOJIBKO JUIS 3TOTO YpoBHA. YacTh
PE3EPBHBIX YAaCOB TMO3BOJIMJIA BCTPOUTHh HEOOXOIMMOE KOJMYECTBO YAaCOB B TeMax
M3Y4CHUS, a TAKKE OPraHU30BaTh M TEMAaTHYECKOE TTOBTOPEHNE KaK Ha 0a30BOM, Tak
U Ha yrTyOJIEHHOM YpPOBHSX, U UTOTOBOE MOBTOpeHHE; B Tpadax «KomudecTBo yacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIC B3ATHI U3 pe3epBa (yKazaH CUMBOJI «Py»).

! Kypcueom B TekcTe nporpammsl B pasgenax « Llenun n 3apaun», «MpeameTHble pe3ynbTaThly» BblAe/eHbl

3/1IEMEHTbI, KOTOPble NpeacTaBAeHbl ANA U3YYeHUA Ha Yray6AEHHOM YpOBHe.

2 MNoayepkmnBaHue nmeet maTtepuman, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTEJ/IbHOM MNJ1aHE N HE BK/ZTKOYAETCA B

CcOCTaB NpeaMeTHbIX pe3ynbTtaTtoB ocBoeHma OOI COO.
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[Ipu dopmupoBanuun Temarwdeckoro TMJIAHUPOBAHHUS MPEAYCMATPUBAIOCH
pacnpenesieHue 4acoB BHYTPHM TEM W MEXIy TeMaMu C LeJblo o0ecrnedeHus
HEJICTPHOW HAarpy3Kd IS OOYYalOlUXCs, HM3yYalINX XHMHIO Ha YIITyOJIEHHOM
ypoBHe. llepepacmpenenenre 4YacoB MEXAY HEKOTOPBIMH TEMaMU TO3BOJIMIIO
COXpPAaHUTh TEMAaTUYECKUN y4eOHBIM O0BEM MaTepuana, HCIOJIb30BAHUE PE3ECPBHBIX
4acoB TakKe O0eCHedmsio Halluyue Y4YeOHBIX 4YacoB Ha 0O0O0OIIEHHE, UTOTOBOE
MOBTOPEHUE W KOHTPOJIHh Y4eOHOro martepwana. Takum oOpa3oM, CHHXPOHHU3AIHS
TEMaTUYECKOIr0 TUIAHUPOBAaHUS 0A30BOT0 U YIIIyOJIEHHOTO YPOBHEW U3YUCHUS] XUMUU
MOJTHOCTBIO COXPAHWIIA COAEPKATENbHBIN aclekT nmporpaMmbl KypcoB 10-11 kmaccos

JUTSE MYJIBTUITPO(HIIBHOTO Y4eOHOTO TIJIaHa.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUSA»

Xumuyeckoe oOpa3oBaHHE, TMOJY4aeMOE€ BBIMYCKHUKAMU CPEIHEH IIKOJIBI,
SIBJISIETCS HEOTHEMJIEMOM 4YacThio MX 0Opa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM
ATAlliOM peajiu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIFOUEBBIX
IICHHOCTEH, TPHUCYIIUX IEIOCTHOM CHCTEME XHMHYECKOro OOpa3oBaHHSA. ITH
IIEHHOCTH KacaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, POPMUPOBAHUSI MUPOBO33PEHUS U
00IIIel KyJIbTYphl YEJIOBEKa, a TaK)KE SKOJIOTMYSCKH OOOCHOBAHHOT'O OTHOIICHHUS K
CBOEMY 3JIOPOBBIO M TPHUPOJHOM cpene. Peanmusyercss Xxumudeckoe 00Opa3oBaHHE
YYaIIMXCsl CPETHEH MIKOJIBI CPeJICTBAMHU YISOHOTO IpeaMeTa « XUMHUS», COJICPKAHNC
U TIOCTPOCHHE KOTOPOTO OMpeEeieHbl B MporpamMMme ¢ y4€ToM cCrenupuKud HayKu
XUMUH, €€ 3HAUCHHUS B MO3HAHMM IIPUPOJBI U B MaTEepUaIbHON >KM3HU OOIIECTBa, a
Takke ¢ y4€ToM OOmUX Ielied M TMPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI CpeIHero oo01iero oopazoanusi B Poccuiickoit @enepanun. Tak,
HarpuMmep, Tmpu  GOPMHUPOBAHWU COJACPXKAHUS TpeaMeTra «XUMHUS» YUTEHBI
CIICAYIOIINE TTOJIOKEHUS O Ccrielu(UKe U 3HAUCHUU HAYKU XUMHH:

XUMHUSL KaK DJJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HWIrpaeT ocoO0yi pojib B

COBPEMEHHOW IIMBUJIN3ALIMY, B CO3/IJaHUU HOBOW 0a3bl MaTepuaibHOM KynbTypbl. OHa
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BHOCUT CBOM BKJaJ B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B
CO37laHME WEJIOCTHOIO MPEJCTABICHUS 00 OKpYXalollleM MHpPE KakK O €JIMHCTBE
NPUPOABl U YEJIOBEKa, KOTOpoe (POopMUpYeTCd B XMMHUHM Ha OCHOBE MOHHUMAHHS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 001aCTSIMU IPUMEHEHUS.
CoBpeMeHHass XUMHUS KaK HayKa CO3MAATelIbHAs, KaK HayKa BBICOKUX
TEXHOJIOTHI HalpaBlieHA Ha PEelleHUE TII00ATbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YEJIOBEUYECTBA —  CBIPbEBOM, JSHEPreTHYECKOW, MHUIIEBOM, 3KOJOTHYECKOU
0e30macHOCTM ¥ OXpaHbl 3/0pOBbSi. TECHO B3aUMOJACKUCTBYS C JIpyrUMHU
€CTECTBEHHBIMU HAYKaMH, XUMUS CTaJla HEOThEMJIEMOM YacThiO MUPOBOU KYJIBTYpHI,
HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO TPYAA U KU3HU KaXI0T0 4jieHa 00IIecTBa.
B cootBerctBuM ¢ obmmmu nensmMu U npuHiunamu COO copepkaHue mpeameTa
«Xumus»  (10-11  kmaccel, ©0a30BBIA  ypOBEHb M3YYEHHUS]) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOyUYaroIUXCsl, HEOOXOAUMYIO
UM U1 BbIpaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEUIHOTO BKJIOYEHHUS B
KHU3Hb COLIMYMA, IPOJOKEHUSI 00pa30BaHUs B Pa3IMYHBIX 00JACTSIX, HE CBA3AHHBIX
HETIOCPEACTBEHHO C XMMHUEM.

CocraBnsomiuMu ~ npeaMera  «XUMHsD — SBISIIOTCS  0a30Bble  KypCchl — —
«Oprannyeckas xumuss» ©u «OOmas W HEOpPraHUYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HAHUI MO0 HEOPraHMYEeCKOM XMMHH (C BKIIOYEHHEM 3HAHMM U3 OOIIel XUMHUH) U
oprannyeckon xumuu. OopMUpPOBaHWE NAHHOW CHUCTEMbl 3HAHMM NPU H3YyUYECHUU
npeaMeTa 00ecrnevynBaeT BO3MOKHOCTh pACCMOTPEHHUSI BCETO MHOTO00pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U Teopuil xuMuu. CTpyKTypa colepiKaHus
KypcoB — «Opranuyeckas xumusi» u «OOm@as uU HEOpraHUuYecKas XUMUS
chopMUpOBaHa B MPOrpaMMe M0 XMMUHU Ha OCHOBE CUCTEMHOTO MOIX0a K U3yUEHHUIO
y4eOHOro marepuaiga u OOYCJIOBJIIEHa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM

3HAHUM HA ONPEAECIEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce OpraHM4eckor XUMUH



BEILIECTBA PAcCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOpPHUH  CTPOCHHS
OpPraHUYECKUX COCIUHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX M AJIEKTPOHHBIX
MIPEICTABICHUI O CTpOoeHUH BemecTB. CBeeHus: 00 M3y4aeMbIX B Kypce BELIECTBAX
JAlOTCSl B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIOXHBIX OMOJOTMYECKH aKTHBHBIX
coequHeHN. B Kypce opraHndeckoi XMMHUU MOMy4YaloT Pa3BUTHE CPOPMHUPOBAHHBIC
Ha ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI NEpBOHAYAJIbHbIE NPEICTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBHUCHUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKLINH.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTpUBAETCSl U3YYEHHBIN HAa YPOBHE
OCHOBHOI'O 00IIero oOpa3oBaHUsA TEOPETUYECKHN MaTepuan U (aKTOJIOTHYECKHUE
CBEJICHMSI O BELIECTBAX U XUMUYECKOM peakiuu. Tak, B yuacTHOCTH, B Kypce «O01mas
Y HEOPTaHMYECKasi XUMUs» 00y4arolMMCcs IPEeI0CTaBIsAETCS BO3MOKHOCTh OCO3HATh
3HaY€HUE MEPUOJINYECKOr0 3aKOHa C OOIIETEOPETUUYECKMX U METOJ0JIOTUYECKUX
MO3ULIUNA, TIy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (YHKLUMUWA 3TOr0 3aKOHAa — OT
obobmaromieid 10 oOBACHSIONIEH M MporHo3upyromeid. Enunas cuctema 3HaHUM O
BAKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHNH, a TAKKE O
XUMHUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS JOMOIHSAETCS
B Kkypcax 10 wm 11 kjaccoB »3ileMEHTaMH COAEpXKaHUS, HWMEIOIIUMU
KyJIbTYpPOJIOTUYECKUH M TPUKIATHOM XapakTep. OTU 3HAHMUS CIIOCOOCTBYIOT
IIOHUMAHUIO B3aUMOCBSI3M XUMHUU C APYTMMH HayKaMH, PAacKpbIBarOT €€ pojb B
MO3HABATEIIbHOM W  TNPAKTUYECKON  NIEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUUYECKUX
MPUWIOKEHUN XHUMHUH, MOMOTalOT BBITYCKHUKY OPHUEHTHPOBATHCA B OOLIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIUBATh
uHpopManuMio M OpUMEHATh €€ Ui TONOJHEHUS  3HAHUM,  pElICHHS
MHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a1a4. ConepxaHue
y4eOHOro mnpeaMera «XUMHUS» JaHHOTO YPOBHS M3YyYEHHs OpPUEHTHPOBAHO Ha

dbopmupoBaHre y OOYYarONIUXCSl MHUPOBO33PEHUYECKON OCHOBBI I TOHWMAHUS



bunocopckux uAEH, TAKMX KakK: MaTepUaTbHOE EJIWHCTBO HEOPTAaHWMYECKOTO W
OpraHUYecKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HX COCTAaBOM U
CTpPOSHHEM, IMO3HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM DKCIIEPUMEHTA U PEIICHUS
OPOTUBOPEUYMM MEXKIAYy HOBBIMU (aKkTaMd M TEOPETUUYECKUMH TMPEOChUTIKAMH,
OCO3HaHUE pOJIM XUMHUHU B PEUIEHUH 3KOJOTMUYECKHX HpoOJeM, a Takxke MHpodsiem
cOepeKeHUs HPHEPreTUYECKUX PECYpCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJIOTMH U
MaTepHuaoB.

B mnane pemenus 3amgad BOCTIMTaHUS, Pa3BUTHS U COIMAIM3AIMKN O0YYIaIONTUXCS
OPUHATBIE TPOrpaMMONM MO XHMMHHM TMOAXOAbl K OIPEACIICHUIO COACpPXKAHUSA MU
MOCTPOEHUsI MpeaMeTa MpeAyCMAaTpuBaOT (HOpPMUPOBAHHE Yy OOy4YAIOIIMXCA
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, UMEIOIINX 0a30BO€ 3HAYEHUE IS Pa3TUUHBIX
BUJIOB JICATCIIBHOCTH: pEIICHUs] MpooOsieM, TMOWCKa, aHaiu3a U 0o0paboTKU
uHopMaIuu, HEOOXOAUMBIX IS TNPUOOPETEHUS OIbITa MPAKTUYECKOW U
UCCJIEI0BATENbCKON NeATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B IO3HAHUH XUMUHU.

XuMusl Ha YPOBHE YTIyOJEHHOTO M3YYCHHS 3aHUMAeT BAKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanusi ywammxcs 10-11 kimaccoB. U3zyuenue
npeaMera, peajiudyeMoe B YCIOBUSX AUG(PEpeHIIMPOBAaHHOTO, MTPOPUIBLHOTO
oOydeHHsi, TpPHU3BAaHO OOecneunTh O00IIe00pa30BaTEIbHYI0 U  OOIIEKYJIbTYPHYIO
MOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JUIsl ajanTalid WX K OBICTPO
MEHSFOIIIMMCS YCJIOBHUSIM JKM3HU B COIIMYME, a TaKXKe IS TPOAOJIKEHUS OOyUICHUS B
OpraHu3anusX MpoPecCHOHATILHOTO 00pa30BaHMs, B KOTOPHIX XUMUS SABJISIETCS OJTHOU
W3 TPUOPUTETHBIX IUCIUIUIMH. B mporpamMMe mo XWMHUM Ha3HAYCHHE IPEaAMETa
«Xumus»  MOMy4YaeT  MOAPOOHYIO  WHTEPHPETAlMI0O B COOTBETCTBUU  C
ocHoBonoyiarapoimu  nojoxkeHusimu  GI'OC COO o B3anMO0OYCIOBIEHHOCTH
1eJieH, cofepKaHus, Pe3ysIbTaTOB 00y4YeHUsI U TpeOOBAaHUN K YPOBHIO MOJTOTOBKH
BBITYCKHUKOB. CBHIIETEILCTBOM TOMY SIBJISIFOTCS  CJCAYIOIIHE BBIMOJTHSIEMBIC
mporpaMmMoi 1mo XuMuu (GyHKIHH: HHPOPMAIMOHHO-METOIUYECKAs, pealn3alus

KOTOpOM OOecreurBaeT MOJyYeHUE MPEACTaBICHUS O LEJAX, COAEpKaHHH, OOUIei



CTpaTeruu oOy4eHusl, BOCIIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCs CPEACTBAMH MpPEaMETa,
U3y4aeMoro B paMKaxX KOHKPETHOro MpoQuis; OpraHU3alMOHHO-TUIAHUPYIOIIas,
KOTOpasi TMpeayCMaTpUBAeT OMNpECIICHHWE: NPUHIUIOB CTPYKTYPHUPOBAaHUS U
MOCJIEIOBATEILHOCTH M3YyYEHUS] Yy4eOHOro MaTepualia, KOJUYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEPUCTHUK;

MOJIXOJ0B K (OPMHUPOBAHUIO COACPKATEILHON OCHOBBI KOHTPOJSI M OICHKH
00pa3oBaTeNbHbIX JOCTHKEHUI OOYYalolMXCs B paMKax MTOTOBOM aTTecTallud B
dbopMe eIMHOTO TOCYJaPCTBEHHOTO IK3aMEHa M0 XUMHH.

[TporpamMma it yrimyOn€HHOTO M3y4YeHHUS] XUMHUU: YCTaHABIUBAET WHBAPUAHTHOE
NPEIMETHOE COJEpKaHUe, 00sA3aTeabHOE IJIs HM3YYEHHMs B paMKax OTJIEIbHbBIX
npoduneit, mperycMaTpuBaeT pacipeiesieHne U CTPYKTypHUPOBaHUE €To Mo Kilaccam,
OCHOBHBIM COJIEpKATEIBHBIM JIMHUSAM/pa3jiesiaM Kypca;

a€T MPUMEPHOE pacpe/esieHne y4eOHOTO BpEMEHH, PEKOMEHTyEeMOT0 JJIs
W3YYCHUS OTACTHHBIX TEM;

npeiaraeT IpUMEpPHYI0 MOCIEA0BATEIbHOCTh M3YUYEHMsI YYEOHOro Marepuaia C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEXKIPEAMETHBIX CBSI3EH;
Oa€T METOAMYECKYI0 HUHTEpIpEeTaldi0 ILefied W 3ajad H3y4YeHHs NpeaMmeTa Ha
yIrayOnEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPETHETO
o011ero o0pa3oBaHus, COIEPKATEILHON XapaKTEPUCTUKH TNIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl CPEAHEro oOIIero oopa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAKXKE C YIETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENBHBIX JCHCTBUIM O0O0yYaromerocs IO OCBOCHHIO COACPKAHHS
npeaMera.

[To Bcem mo3uuusiM B IporpaMmme Mo XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOydyeHHeM XHMHUHU Ha YpOBHE OCHOBHOro obmiero oOpasoBanus. IIporpamma mo
XUMUU CIY>KAT OPUEHTUPOM JIJIsi COCTABJIEHHUS aBTOPCKMX pabouyux mporpamm. 3a
npejiesaMyd YCTaHOBJICHHOM MpOrpaMMoOi MO XMMHUU 00s3aTeNbHON (MHBAPUAHTHOM)

COCTABJIAIOIIEH COJlepKaHUs y4eOHOro mpeaMeTra « XUMHs» OCTa€TCs BO3MOXKHOCTh



BbIOOpa €ro BapUAaTHBHOW COCTaBISIOLIEH, KOTOpas JOJDKHA ONpPENEsIThCs B
COOTBETCTBUM C HAalpaBJI€HUEM KOHKPETHOro Impoduns oOydeHus. ABTOpaMu
pabounx MporpaMM MOXET OBITh MPEIIOKEH MHOW MOAXOA K CTPYKTYPUPOBAHHIO
y4eOHOro Marepuajia U MOoCIe0BATEIbHOCTH €r0 M3Y4YEHHUs, CBOE BUICHHUE IyTEH U
croco60B (OPMUPOBAHUS CUCTEMBI MPEIMETHBIX 3HAHUN, YMEHUN U BUJOB Y4eOHOM
JESITEIbHOCTH, a TAaKKE CUCTEMBI CIIOCOOOB U METOAMYECKUX NMPUEMOB 10 PA3BUTHUIO
Y BOCIIUTAHUIO O0yYaIOIIUXCHI.

B cootBercTBUM ¢ KoHIenTyanbHbIMU noJoxeHUussMu OI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro M yriyoaéHHOro ypoBHEH B cucteme auddepeHIpoOBaHHOTO
oOy4yeHHs] Ha YpOBHE CpeAHero oOmero oO0pa3oBaHUs XUMHUS Ha YpOBHE
yrIyOJIEHHOTO UW3YYEHHs HalpaBieH Ha pealu3aliio IPEEeMCTBEHHOCTH C
MOCJIETYIOUIUM 3TaloM MOJYyYEHHUS XUMHUYECKOTO O0Opa30oBaHUS B paMKaxX H3yYEHHS
CHEUMAIbHBIX E€CTECTBEHHO-HAYyYHBIX M XUMUYECKHX JUCHUIUIMH B BYy3aX H
OpraHu3alMsIX CPEeIHEro MPoPEecCHOHATBHOIO 00pa3oBaHus. B 3Toil cBsI3M nU3ydeHue
npeaMeTa «XHUMHS»)» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paclIUpeHHe |
yriyOJIeHHe TEOpPETUYECKOM UM MPaKkTU4YECKOW IMOATOTOBKM  OOyYaroIIuxcs,
BBIOPABIIMX ONPEAENEHHBIA MPOPUiIb 00y4YeHHUs, B TOM YHUCJIE C MEPCIEKTHUBOU
MOCJIEAYIOIEro  MOJYyYeHUsT XUMHUYECKOTO  O0pa3oBaHHMS B  OpraHU3aLUsaX
npodeccuoHanbHoro obpaszoBanus. B cBere TpeboBanuii PIOC COO «k
IUTAHUPYEMBIM pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeNbHON MpOTrpaMMbl
cpeaHero oo6miero o0pa3oBaHUs HM3y4YeHUE MpeaMeTa «XHUMUsS» OPUEHTUPOBAHO
TaK)K€ Ha pEIICHUE 3aJlay BOCIHUTAHUS U COLUAIBHOIO Pa3BUTHUSl OOyYarolIMXCs, Ha
(dbopMHpOBaHUE y HUX OOUIEMHTEIUIEKTYaJIbHbIX YMEHUN, YMEHUN pallMOHATIM3alNH
yaeOHOTO TpyAa ¥ OOOOMIEHHBIX  CHOCOOOB  JEATETHLHOCTH, HMEIOIINUX
MEXIUCUUATUIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

XuUMHsT Ha ypOBHE YINIYOJIEHHOTO M3y4Y€HHsI BKIIOYAET YIIyOJIEHHBIE KYpChl —
«Oprannueckas xumusi» U «OOmas 1 Heopranudeckass xumus». Ilpu onpeneneHuu

MOAXO0J0B K OTOOPY M CTPYKTYPHOM OpraHM3allMM COJIEP)KAHUSI ITHUX KYpPCOB B
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porpaMme No XUMUHU 32 OCHOBY NpuHATHI nojoxeHus ®PI'OC COO o paznuuusx
0a30BOro U yriIyOoJIEHHOTO YPOBHEN M3YUYEHHUS IIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranumueckas xumus» u  «OO6mas u
HEOpraHWYeCKas XUMHS» COCTABIIAET COBOKYMHOCTh MPEAMETHBIX 3HAaHUN U YMEHUH,
OTHOCSIIUXCS K 0a30BOMYy YpOBHIO M3Y4YEHHMsS IpeaMeTa. JTa CHUCTeMa 3HaHWU
MOJIy4aeT ONPENEIEHHOE TEOPETUUYECKOE OMOIHEHUE, MO3BOJISIOIEE OCO3HAHHO
OCBOUTh CYIIECTBEHHO Oousibliuii 00BEM (akrosiornueckoro wmarepuana. Ha
yIiyOJEHHOM ypOBHE U3y4Y€HUs MpeaMeTa o0ecreyeHa BO3MOKHOCTh 3HAYUTEIBHOTO
yBeJIMYeHUs] 00bEMA 3HAHUM O XUMHUUYECKUX AJIEMEHTaX U CBOMCTBAX MX COCAUHEHUN
Ha OCHOBE paCIIMpEHHUs M YriayOJeHus MpeJCTaBICHUNA O CTPOECHUU BEIIECTBA,
XUMHUYECKON CBA3M U 3aKOHOMEPHOCTSIX MPOTEKaHMs PEaAKIMi, pacCMaTPUBAEMBIX C
TOYKH  3pEHUS  XMMHYECKOM  KHHETHMKH ©  TEepMOAMHAMHKH. VI3yueHue
IIEPUOINYECKOrO0 3akoHa W lleproguyeckoil CHCTEMBl XHMHYECKHX JJIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHUX MPEACTABICHHUIX O CTPOCHUU
aTomMa. XUMHUYECKasl CBSI3b OOBSICHAETCA C TOUKU 3PEHHS SJHEPreTUUECKUX U3MEHEHHIM
npu e€ oOpa30BaHMU U pa3pyUICHUM, a TAaKKE C TOUYKH 3PEHHUS MEXaHHU3MOB €€
oOpa3zoBanus. M3ydyenwe TunoB peakumidi  jgomnosHseTcs  (HOPMUPOBAHHEM
NpEJICTaBICHUA 00 3JIEKTPOXMMHUYECKHX IPOLEccax M 3JIEKTPOJIM3E PacIUIaBOB U
pacTBOpOB BEHIECTB. B Kypce OpraHM4eckod XHMHUM IIpU  PACCMOTPEHUHU
PEaKIMOHHON CIIOCOOHOCTU COENMHEHHM yaenseTcss 0co00oe BHUMaHHUE BOIIpocaM 00
ANEKTPOHHBIX 3(PeKTax, 0 B3aMMHOM BIUSHUMA aTOMOB B MOJIEKYJIaX M MEXaHHU3Max
peakuuii. Ocoboe 3HaUeHHE HMEET TO, YTO Ha COJAEpXKaHUE KYpCOB XUMHHU
yIayOJNEHHOTO YPOBHS M3Y4YEHHUS ISl KJIACCOB ONMPENeNEHHOro Mmpoduis (rJIaBHBIM
0o0pa3oM Ha UX CTPYKTYpY M XapakTep IOMOJHEHHM K OO0IIel cucTtemMe MpeAMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeaMeThl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa A KJIACCOB XUMUKO-(DU3UIECKOTO MPOQuiIst OOJNBIOe 3HaYeHUE OymyT
MMETh 3JIEMEHTHI Yy4eOHOro MaTepuaia rno oomei xumuu. [Ipu nuzydenun npeamera B

JAHHOM CJIy4ae akIeHT OyJeT clejaH Ha OOIIHOCTh METOJOB IMO3HAHMS, OOUTHOCTH
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3aKOHOB M TEOpU B XUMHUM MU B (U3UKE: aTOMHO-MOJEKYJIApHAs TEOPHs
(MonexynsipHas Teopusi B (PU3MKE), 3aKOHbl COXPAHEHHUSI MAacChl U YHEPTUH, 3aKOHBI
TEPMOJAMHAMUKH, DJIEKTPOJIN3a, IPEACTABICHNASI O CTPOCHUHM BELIECTB U JApyroe. B
COJIEp’KaHUU MpEeAMETa NI KJIACCOB XMMMKO-OMOJIOTMYECKOro Mpoduis OOoJIbLINiA
yAETbHBINA Bec OyAeT UMEeTh Oopranndeckas XxuMusi. B atom cinyuyae npegocraBisieTcs
BO3MOKHOCTb JIJIs1 O0Jiee 00CTOSATENIBHOTO PAaCCMOTPEHUSI XUMHUYECKON OpraHu3aluu
KJIETKH KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJIAT, K IMPUMEPY, TAKHUE
CTPYKTYpPHBIE KOMITIOHEHTHI, KaK JMIH]IbI, OCJIKHU, YIIIE€BOAbI, HYKJICHHOBBIE KUCIOTHI
u apyrue. IIpu 5TOM 3HaHMSA O COCTaBe M CBOWMCTBAX IPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX BEILECTB CIIY)KaT OCHOBOM JUIA W3Y4YEHHsS CYILIHOCTHU
poreccoB (POTOCUHTE3A, AbIXaHUS, TUILIEBAPECHHUS.

B nmmane (QopMupoBaHUS OCHOB HAay4HOrO MHPOBO33PEHHS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB MO3HAHMSI U OMbITa MPAKTUYECKOTO0 MPUMEHEHMsI HayUHBIX
3HAHUM H3y4yeHue npenMera «XuMus» Ha YriayOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEJMETHBIX CBS3SX C Y4YEOHBIMH TIPEIMETaMH, BXOJAIIMMHU B COCTaB
npeIMeTHbIX obnacrtelt  «EcTecTBEeHHOHay4Hble HpeaMeThl», «MaTtematuka Hu

uHpopmaTuka» U «Pycckuil sI3bIK U IUTEPATYPA».

[Ipu u3ydyenuu yaeOHOro npeamera « XuMus» Ha yriryOJIE€HHOM YpOBHE TaKkKe, Kak
Ha ypOBHE OCHOBHOI'O M CpeaHero oobmiero oOpa3zoBaHus (Ha 0a30BOM YpOBHE),
3a/iaueil IepBOCTEIIEHHOW 3HAYMMOCTH SABJISIETCS] JOPMHUPOBAHNE OCHOB HAYKH XUMHH
KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOUN JAesATeTbHOCTU YEJIOBEKa
U OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. Pemienue 3Toi 3amgauu Ha
yriIyOJIEHHOM YpOBHE M3YyUEHUS MIpeAMeTa MpeArnoiaraeT pealn3aiuio TaKuX LeeH,
Kak: (OpMHpOBaHHWE TMPEICTABIICHUIA: 0 MaTepuajbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUU MPUPOJIBI, O MECT€ XUMHUU B CUCTEME
€CTECTBEHHBIX HayK W €€ Beaymield pojiu B 00ECIeUeHWH YCTOWYHUBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU MPOOJIEM SKOJIOTMYECKOM, IHEPTeTHUECKON U THUIIEBON

6630HaCHOCTI/I, B pPa3sBUTHHU MCIAWIIMHBI, CO3JadHHMM HOBBIX MATCPHAIOB, HOBBIX
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HMCTOYHUKOB BSHEPIruu, B OOECMEUYEHUU PAlMOHAIBHOTO MPHUPOIONOIb30BaHUS, B
(GOpMHPOBAaHMKM MHUPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS! K CBOEMY 3JI0POBBIO U MPUPOIHOM CPEAE;
OCBOCHHME CHUCTEMBl 3HAHUH, JEXKAalMX B OCHOBE XHMHYECKOW COCTaBIIIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (PyHIAMEHTAIbHBIX MOHSATHI, 3aKOHOB WU
TEOpPUM XWMHH, COBPEMEHHBIX IIPEACTABICHUM O CTPOCHHM BEIECTBA HAa Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJSIPHOM,  HaAMOJIEKYJSIDHOM, O
TEPMOJMHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTSX INMPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM pPaBHOBECHM, pPAacTBOpax M JUCIEPCHBIX CUCTEMAax, 00
OOLIMX HAYYHBIX NPUHIUIIAX XUMHUYECKOTO IPOU3BOCTBA,

¢opMupoBaHHe y OOY4YalOIIMXCSI OCO3HAHHOTO IOHHMMaHUs BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XUMHUYECKHUX 3HAHUW JJIs1 OOBSCHEHHS KIIOYEBBIX HACH M MpoOiieM
COBPEMEHHOW XUMUH, s OOBSCHEHHS M MNPOTHO3UPOBAHUSA SIBICHUN, UMEIOUINX
€CTECTBEHHO-HAYYHYIO0 NPHPOAY; TI'PAMOTHOTO pELIEHUs MpoOJEM, CBSI3AHHBIX C
XUMHEW, NPOTHOZMPOBAHUSA, AHAIM3a M OLUEHKHM C NO3WIHMM SKOJOTMYECKON
0€30MacCHOCTH MOCIECTBUN OBITOBOW M MPOU3BOJICTBEHHOM JESATEILHOCTH YEI0BEKA,
CBA3AHHOM € XMMHYECKUM MPOU3BOJICTBOM, MCIOJIb30BAHHMEM U TEpepadOTKOM
BEILECTB;

yriayOJieHue NpeACcTaBICHUI O HAy4YHBIX METOJaxX IO3HaHUs, HEOOXOTUMBIX IJis
NpUOOPETEHUS] YMEHHM OpPUEHTHUPOBATHCS B MHpPE BEIIECTB U OOBIACHEHHSA
XUMHUYECKUX SIBJICHUI, IMEIOLIUX MECTO B IPUPOE, B MPAKTUYECKON 1E€ATEIBHOCTH U
ITIOBCETHEBHOM KU3HMU.

HEJAU U 3AJAYU YYEBHOTI'O ITPEAMETA «XUMMUSA»

B mpakTuke npemnogaBaHWs XUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TaK M HA YPOBHE CpPEIHEro 00IIero oOpa3oBaHUs, TP OIMpPEACIICHUN
collepKaTeIbHOM XapaKTePUCTUKH TICJICH W3YyYCeHHs TIpeaIMeTa HalpaBJICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpU3HAETCS (OpMUPOBAHHE OCHOB

XUMHUYECKOM HAayKH KakK o0acTu COBPEMCHHOI'0 €CTCCTBO3HAHUA, Hp&KTH‘ICCKOfI
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NEATEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO0 U3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKOW TOYKM 3PEHUS TaKOW IMOAXOJ K OIPEICICHUIO LEJIeH H3y4YeHHUs
peaMeTa SABJISIETCS BIOJIHE ONPaBIaHHBIM.
['1aBHBIMU [ENISIMH HM3YYCHUSI MOpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHETO
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE SBJISIFOTCS:
dbopMHpOBaHWE  CUCTEMBbl ~ XUMHYECKHMX  3HAaHMM  Kak  BaKHEHIIen
COCTABJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOM Jiexar
KJIFOUEBbIC MOHATUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUU, OCBOCHHUE S3bIKA
HayKd, YCBOGHHME W TOHUMaHHWE CYIIHOCTH JOCTYIHBIX  000OIIECHUN
MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIICHHE C HMCTOpPUEN HUX pa3BUTUS U
CTaHOBJICHUSI; (POPMUPOBAHME W Pa3BUTHE MPEACTABICHUM O HAYyYHBIX METOJAX
MO3HAHUS BEHIECTB U XHMHUYECKHX PEaKIUil, HEOOXOAUMBIX ISl MPUOOPETEHUS
YMEHHUI OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM >KM3HU;, PA3BUTHUE YMEHUU U
CIOCOOOB JIESITEILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U O0BICHEHUEM XUMHUYECKOTO
AKCIIEpUMEHTA, COOJIO/ICHUEM MTPaBUJI O€30MacHOr0 0OpaIleHUs C BEIIECTBAMH.
CopnepxkaTenbHas XapaKTepUCTHKA IeJied W 3ajad U3y4eHusl MpeaMeTra B
MporpaMMe MO XMMHHM YTOYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopazoanus. CeroaHsi B MpernoiaBaHuu
XUMUU B OOJIbIIIEH CTENEeHU OTHAETCS MPEANOYTEHHE MPAKTUYECKON KOMITOHEHTE
colepkaHusi  OOy4eHHUs, OpPUECHTHUPOBAHHOM Ha  MOJTOTOBKY  BBIMYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHW3alliK, BIAJCIOINIETO HE HAO0OpOM 3HAHMM, a
(YHKIIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMH U YMEHHUSMH AaKTHBHOTO
MOJYyYeHUs] 3HAHUW ¥ TIPUMEHEHUST HX B peaJbHOM JKU3HU JJIA PEIICHUS
MPAKTUYECKUX 33a4a4. B 93TOW CBS3M MpU HW3YyYEHUH IIpeaMeTa «XUMHS»
JTOMUHHUPYIOIIEE 3HAaUEHHE MPUOOPETAIOT TaKue 1EIU U 3a/1aui, KakK:
afganTanys oOydJaroluXCcs K YCJIOBHUSIM JWHAMHYHO Pa3BHUBAIOIIETOCS MHUPA,

dhopMupoBaHHE VMHTEJUIEKTYaJIbHO pa3BUTOMU JIMYHOCTH, TOTOBOM K
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caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY WPHHITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX YXU3HEHHBIX CHUTYaIMSX, CBS3aHHBIX C BEIIECTBAMHU U HUX
npuMeHeHueM; (GopMUpOBaHWE y OOYYArONIUXCsl KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIICTCHIIN), HWMEIONINX YHUBEPCATbHOE 3HAYCHHWE [UIsI pa3lIudHBIX BHUIOB
JESTeNIbHOCTU: pEeIIeHHs] MpoOsieM, MOMCKa, aHamu3a U 00paboTKH MH(pOpMaIuH,
HEOOXOIMMBIX JIJIsi TIPUOOPETEHHUSI OIBITA JEATEIBHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE
MECTO B TIO3HAHWUU XHWMHH, a TaKXKe JJIA OIEHKA C TO3UIUN DKOJOTHIECKOM
0€30MMacHOCTH XapaKTepa BIHUSHUS BEUIECTB U XMMHUYECKHUX MPOIIECCOB HA OPraHU3M
YyeloBeKa U TMPUPOJHYIO Cpeny; pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB,
MHTEJUICKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEH OO0yYaromuxcs: CInocoOOHOCTH
CaMOCTOSATENIbHO TPUOOpPETaTh HOBBIE 3HAHUS 10 XHMHHA B COOTBETCTBHU C
KU3HCHHBIMU TOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA W aHaiu3a y4eOHOW M Hay4YHO-TIOMyJISIpHOW HH(OpMaruu
XUMUYECKOTO  CofepKaHus; (GOpPMHpPOBAHWE U  pa3BUTHEC Yy OOYYaIONMIUXCS
aCCOIIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS, HaOJI0/1aTeIbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOpbIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, TIPH TUIAHUPOBAHUN H
MPOBEICHUH  XMMUYECKOTO  OKCIEPUMEHTA, BOCIHTAaHHE Yy  OOyYaroniuxcs
yOSXKIEHHOCTH B TYMAaHHCTHYECKOW HAMPaBICHHOCTH XWMHH, ¢€ BaXKHOHW POJH B
pEIICHUH TJIO0ABHBIX MPOOJIEM PAIMOHAIBHOTO TPUPOIOIIONH30BAHNUS, TOTIOTHEHUS
DHEPTETUYECKUX PECYPCOB M COXPaHEHHUS MPHUPOIHOTO PABHOBECHS, OCO3HAHHS
HEOOXOAMMOCTU OEPEKHOTO OTHOIICHUS K MPUPOJE U CBOEMY 37I0POBBIO, a TaKXKe
MPUOOPETEHUST OMBbITA WCIOJB30BAHUS TMOJYYEHHBIX 3HAHUW IS TIPUHSTHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSMH.

[Tpu uzydenun yaeOHOTO npeameTa « XuMus» Ha yriIyOJIEHHOM YPOBHE TakkKe,
KaK Ha ypOBHE OCHOBHOI'O W CpEIHEro o0Iiero oopazoBaHusi (Ha 0a30BOM ypOBHE),
3a/1aueil IePBOCTEIICHHOW 3HAYMMOCTH SBJISIETCS] (JOPMUPOBAHNE OCHOB HAYKH XUMHH
KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, PAKTHUUECKOM A TETFHOCTH YeIOBeKa

U OJHOI'O U3 KOMIIOHCHTOB MHpOBOI;‘I KYJIbTYPHI.
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Pemenne »5Toif 3amaun Ha YrayOJ€HHOM YPOBHE H3y4YeHHUS TpeaMeETa
IpearoiaraeT peajln3aluio TakKuX LHeeH, Kak:

(opMupOBaHKE IPEICTABICHUN:

O MAaTepUAJIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M I03HABa€MOCTH
ABJICHUM MPUPOJbI, O MECTE XMMHHU B CHCTEME E€CTECTBEHHBIX HayK M €€ Beaylleu
poJi B 00ECIEUEHUHN YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA: B PEUIEHUM MPOOJIEM
9KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM O€30IaCHOCTH, B PA3BUTHH MEIULIMHBI,
CO3JaHMM HOBBIX MAaTE€pPUAIOB, HOBBIX HMCTOYHUKOB D3HEPrUU, B 00ECIEUYECHHU
paloOHaIBHOIO MPUPOJIONOIb30BaHMs, B (POPMUPOBAHUNA MHUPOBO33pEHUS U OOLIEH
KYJbTYpbl YEJIOBEKA, & TaKXKE KOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M IPUPOAHOW CpEAE; OCBOCHHE CHUCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE
XUMHYECKOU COCTaBJISIOIIEN €CTECTBEHHO-HAy4YHOU KapTUHBI MHpa:
(GyHIaMEHTaJIbHBIX  MOHATHHM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX
MPEACTABICHU O CTPOEHUMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAJMOJEKYJSIPHOM, O TEPMOJMHAMUYECKUX U KMHETHYECKUX
3aKOHOMEPHOCTSX MPOTEKAHMSI XUMHYECKHX PEAKLHid, 0 XMMHUYECKOM pPAaBHOBECHH,
pacTBopax M JUCHEPCHBIX CUCTEMax, 00 OOIIMX HAayYHBIX MPUHIMIIAX XUMUYECKOTO
MPOU3BOJACTBA; (opmMupoBaHHEe Yy OOy4YalOIIMXCA OCO3HAHHOIO IOHHUMAaHHUSA
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN i1 OOBSICHEHUS KIHOYEBBIX
ujaed M mpoOsieM COBPEMEHHOM XUMHUH, AN OOBSICHEHUS M MNPOTHO3UPOBAHMS
SBJIICHUM, MMEIOIUX ECTECTBEHHO-HAYYHYK) IPUPOJY; TIPAMOTHOTO pEUICHUS
po0JieM, CBSA3aHHBIX C XMMHUEW, MPOTHO3UPOBAHUS, aHAIN3a U OLUEHKHU C MO3HUILIMMA
HKOJIOTUYECKON O€30MacHOCTH TIOCIEJACTBUNA OBITOBOM H  MPOU3BOICTBEHHOM
NEATEIBHOCTH  YEJOBEKAa,  CBA3AHHOM C  XMUMHUYECKUM  MPOM3BOJCTBOM,
MCIIOJIb30BAaHUEM M NIEPepadOTKOM BEIECTB; YyriyOjIeHUe MPEACTABICHUN O HAyUHbIX
METOJIaX MO3HaHMs, HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUIM OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U OOBSICHEHUSI XUMUUECKUX SBJICHUM, UMEIOIIUX MECTO B MPUPOJE, B

MPAKTUYECKOU ICATEIILHOCTH U TOBCEAHEBHOM KU3HU.
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B mnmane peanm3anuu MepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
(GyHKUMIA 1IETOCTHOW CHUCTEMBbl CpEAHEro oOuiero oOpa3oBaHMs NpPU H3YyUYEHUU
npeaMeTa «XuMUs» Ha YriIyOJIEHHOM ypOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT
TaKue 1eJId U 3aJ1a4M, Kak:

BOCITUTaHNE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, YBAXKCHUS K
MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETHUSCKHUX U MIPUKJIATHBIX UCCICTIOBAHUI B
XUMUH, (POPMUpPOBAHWUE  MHPOBO33PEHHS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU; PA3BUTHE MOTHUBAIlUU K

OOy4EeHHIO U MO3HAHUIO, CIIOCOOHOCTEHN K CaMOKOHTPOJIIO U

CaMOBOCTIIMTaHHUIO HA OCHOBE YCBOEHUS 00IIEYETIOBEUECKUX [IEHHOCTEH; pa3BUTHE
M03HABATENIbHBIX UHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyaroruxcsi, popMUpPOBaHUE Y HUX CO3HATEIILHOIO OTHOIIICHHUS K
caM000pa30BaHUIO M HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
npodeCCUOHAIBHOW U OOIIIECTBEHHONW  JIESITEILHOCTH,

OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JIOPOBbI0 M MOTPEOHOCTH B 3J0pPOBOM 00pasze >KU3HH;

dbopMHpoBaHrE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS, PA3BUTHE
DKOJOTUYECKON  KyJNbTYpbl, MNPUOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HON
DKOJIOTHYECKOHN eI TCILHOCTH.

lemrn w 3agaum  W3ydeHHS TpeaMeTa «XHUMHUS» TONYYMIIA  TOIPOOHYIO
METOJMYECKYI0 MHTEPIIPETAIMIO B pazjene nporpammel «llmanupyembie pe3yabTaThl
OCBOCHHMSI TpeaMeTay, Onarogaps 4yeMy oOecredeHo 4YETKOEe MPECTaBICHHE O TOM,
KaKyue 3HAHWS M YMEHHSI MMEIOT MPSMOE OTHOIICHHE K peai3alliid KOHKPETHOM

OCIn.

MECTO YYEBHOI'O IPEJIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme cpemgnero oOiiero oOpa3oBaHMs «XHUMHS», U3ydaeMas Ha 0a30BOM
YpOBHE, TpHU3HAHA O0O0SM3aTETbHBIM YYEOHBIM MPEAMETOM, BXOJAIIUM B COCTaB

npenMeTHo  oOnactu  «EcrecTBeHHble  Hayku». OOmee  4ucCiIo — 4acos,
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PEKOMEHOBAHHBIX Jis1 u3yueHus: xumuu — 70 vacos: B 10 kinacce — 35 vacoB (1 yac B
Henento), B 11 kmacce — 35 yacos (1 yac B Heenio).
VY4eOnblil peaMeT « XUuMHUs» yriayOaE€HHOTO YPOBHS U3YUYEHUSI BXOJUT B COCTaB
npeaMeTHon obnactu «EcrecTBeHHbIe HayKu». Ero n3ydenue npeaycMoTpeHo B
KJIacCaX €CTECTBEHHOHAYYHOTO MPO(UIIsi, HAPUMEP XUMHUECKHUX,
XUMUKOOMOJIOTHYECKIX U METUITMHCKHUX. B 3THX Kiaccax n3ydeHue JaHHOTO
peaMeTa MpeayCMOTPEHO B 00bEME yueOHOM Harpy3Ku He MeHee 3 4 B HeJelIo.
O611ee yncI0 YacoB, PEKOMEH/I0BAHHBIX [Tl U3YUEHHUS] XUMHUH HA YTIIyOJIEHHOM
ypoBHe, — 210 gacos: B 10 kmacce — 105 gaca (3 gaca B Henenio), B 11 kmacce — 105
yaca (3 Jaca B HEJIEIO).
[Ipu QopmupoBanuu 00pa3oBaTENbHOW OpraHU3alUe  MYJIbTUNPOPUIHLHOTO
yueOHoro mmana miga 10 u 11 kjnaccoB ycTaHaBinuBaeTcs ydeOHas Harpyska IO
npeaMeTy «Xumus» st 6a30Boro ypoBHsi B o0beme 1 dac B Hepenmto (35 4 B rox), a
Uil YrIyONnEHHOrO YpOBHSL cleAylolmuM oOpa3oM: 1 Yac B HENEI0 3a CYeT
ob0szatenbHOM vact OOII COO u 2 wyaca 3a cuer wactu OOIl COO Ha
JIOTIOJTHUTENIbHBIE y4eOHble TpeaMeTbl. Takum o0pa3om, misi  oOydarouuxcs,
BBHIOpABIIMX YIIIYOJIEHHOE H3yUYCHHE XUMHUU, yuyeOHas Harpy3ka YCTaHaBIUBACTCS
takxke 3 vaca B Hememo (105 4 B rom), 3T0O mpaBOMEpPHO, €CIM MaKCUMAaJbHas
y4yeOHasi Harpy3ka He MPEBBIIIAET MAKCUMAJIBHO JIOMYCTUMYIO YU4E€OHYIO Harpy3ky B
HEJIEIIO.
B TemaTuueckoMm IMIaHUPOBAHHM yKa3aH pe3epB y4eOHOro BPEeMEHH, KOTOPOE
PEKOMEHIYyeTCsl Il peaju3allid  aBTOPCKUX IMOJXOJI0OB IO HCIOJIb30BAHUIO

pa3Ho00pa3HbIX (JOpM OpraHu3aIKi Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XNUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS OO0YYaArOIIMMHUCS
MporpaMMm cpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM, METANPEIMETHBIM U
npeaMmeTHbiM). [lomydenune xumMuyeckoro oOpa3oBaHus Oa3upyercs Ha OCHOBHBIX
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TUAAKTHYECKUX TPUHIUIAX 00y4deHus (HaAydHOCTH, CACTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPUM C MPAKTUKOW, HATJISAJHOCTH M Jp.), HA NPUMEHEHHUH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUHA C y4€TOM MEXaHM3MOB JIOCTUKEHUS
BCEX ITUIAHUPYEMBIX PE3yIbTATOB OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOTpaMMBI.
HaydHo-MeToandeckoil OCHOBOM I pa3pabOTKU IUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHUS porpamMm CpEIIHETro oO1ero oOpazoBaHus SIBJISICTCS

CHCTGMHOHCHTCHBHOCTHLIﬁ moaxond.

JIMHHOCTHBLIE PE3VYJIbTATDBI

B COOTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJOM B  CTPYKTYype
JUYHOCTHBIX pE3yJbTaTOB OCBOEHUS IMpeaMera «XHUMHUS» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIONINE COCTABISIONIHE:

OCO3HAHME OOYYAIOIIMMHUCA  POCCHUMCKONW  Tpa)KJaHCKOM  MIEHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJU4he MOTHBAIMM K OOYYEHHIO; LEJICHAIIPABIICHHOE Pa3BUTHUE BHYTPEHHUX

yOEXKJIEHUI JTUYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHX TPaJMLIMA

0a30BOI1 HAYKN XUMHH;

TOTOBHOCTh M  CHOCOOHOCTh OOy4arolUMXcsi PYKOBOJACTBOBATbCS B  CBOEH
NEeSATEAbHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMM, TMPUCYIIUMH LIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH LIETH U
CTPOUTH )KU3HCHHBIC TLJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSI MTPEAMETa « XUMHUSD) TOCTUTAKOTCS B €IUHCTBE
y4eOHOW © BOCHUTATENBHOW nesaTenbHOCTH OpraHu3aliid B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH U
UjeaaMi pOCCUHUCKOTO TPAXKITAHCKOTO O0IIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMAMHU
M TpaBWIAMH  TIOBEJEHUSA, CIOCOOCTBYIOIIMMHU TPOIECCaM CaMOTO3HAHUS,

CaMOpa3BUTHA U HPABCTBECHHOI'O CTAHOBJICHUSA JIMYHOCTHU o6yqa}0mp1xca.
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JImyHOCTHBIE ~ pe3ynbpTaTbl  OCBOEHMA  NpeaMera  «XHMHUS»  OTpaXKaroT
c(OPMHUPOBAHHOCTh ONbITAa I[MO3HABATEIbHOM M MPAKTUYECKOH JEATEeIbHOCTH
oOydaromuxcs 1Mo peaju3aldyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM 4YHCIIE B

HacCTH.:

1. Fpa;xz[aHCKoro BOCIIMTaHHA:

OCO3HaHUsl OOYYalOIMMHCS CBOMX KOHCTUTYLMOHHBIX IpaB M 00s3aHHOCTEM,
YBaYKCHHS K 3aKOHY U IIPABOIOPSAKY;

NPEACTABICHUS O COLIMAIBHBIX HOPMAX M MPAaBUJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIIBHOCTU MpPU CO3JAAHUH Y4EeOHBIX
IPOEKTOB, PEIICHUH Y4eOHbIX M MO3HABATEJIbHBIX 3a7ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPHUHUMAaTh MOTHBBI, HAMEPEHHUS, JJIOTUKY U ApTryMEHTbI

APYIuX IIPpHU aHAJIU3C PA3JINYHBIX BUIOB y‘I€6HOﬁ ACATCIIBHOCTH,

2. HanI/IOTI/I‘-ICCKOFO BOCIITUTaHHA:

LIEHHOCTHOTO OTHOILLIEHHSI K UCTOPUYECKOMY U HAYYHOMY HACIEIUIO OTEUYECTBEHHOMN
XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUYECTBA B 00IACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHHUSI
XVMMHH, OCO3HAHUs TOrO, YTO JOCTHIKEHHS HAYKU €CTh PE3ybTaT UIMTEIbHBIX
HaOJIOJJCHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TpyJa
YYEHBIX U IIPAKTUKOB;

MHTEpPECAa U INO3HABATEJIbHBIX MOTHBOB B IIOJYYEHUU U IIOCIEAYIOLIEM aHAIU3E

nH(}OpMAIUHU O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUU;

3. JIYXOBHO-HpaBCTBeHHOI‘O BOCIIMTAaHUA: HPAaBCTBCHHOI'O CO3HAHHUSA, DTHYCCKOI'O

MMOBEACHUS;
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CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSI3AHHBIC C XUMUYCCKUMHU SBICHUSMU, H
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTHU;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE W MOCTYINKH CBOMX TOBApHUIIEH C MO3UIIUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO-3HAHHUE MOCJIEICTBUM ITUX MOCTYIIKOB;

4, ®opMUpOBaHUS KyIbTYPhI 3J0POBBSL:

ITOHUMAaHH HCHHOCTGﬁ 340pOBOT0 U 0e30macHOTO 06pa3a KHN3HU, HCO6XOI[I/IMOCTI/I

OTBETCTBEHHOTO OTHOILICHHUS K COOCTBEHHOMY (PU3UYECKOMY H TCHUXHUECKOMY
310POBBIO;

coOIroieHHs TpaBuil 0€30I1aCHOTO OOpaleHMsI C BEIIECTBAMU B OBITY, IOBCEHEBHON
KW3HU U B TPYJIOBOU JEATEIIBHOCTH;

MMOHUMaHUsl LIEHHOCTU MPaBWJI HHIWBUAYAJIbHOTO W KOJJIEKTUBHOIO 0O€30MacHOTO
IIOBEJCHNs B CUTyalUsAX, YIPOXKAIOUIMX 310POBBIO U JKM3HHU JIIOACH; OCO3HAHUS
MOCJEICTBUM W HENPUSATHS BPEIHBIX MPUBBIYEK (YNOTPeOJIEHUS aJIKOTOJId,

HApPKOTUKOB, KypeHHUS);

S. TpynoBOro BOCHUTAHUA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEA0BATEIbCKONU JE€ATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Y4YacTHE€ B PELICHHHM MPAKTUYECKHX 3aJad COLHUAJIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHHIO IpodeccHii pa3inyHOro poja, B TOM YKCie Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TpPYIdy, JIOJAAM Tpylda U pe3yJibTaTaM TPYAOBOW HESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYaJbHOW TpPaeKTOpUU OOpa3OBaHUS,

Oynymerr mpodeccun U peanus3alii COOCTBEHHBIX XU3HEHHBIX TUIAHOB C YYETOM

JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHU, HUHTEPECOB M MOTpeOHOCTEH

00I111eCTBa;
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6. DKOJIOTMYECKOTO BOCIIUTAHUA ;

HKOJOTMYECKH LEIECOO0pa3HOro OTHOLIEHHS K MpUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

INOHMMaHUs  IJIOOAJBHOTO  XapakTepa  HSKOJOTMUECKHX  IpoOsieM,  BIMSHUS
SKOHOMMYECKHX ITPOLIECCOB HA COCTOSHUE IPUPOJHOW M COLMAIBHOM CpPENbL;
OCO3HaHUsI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTUKEHUM XUMHUU AJIs PELICHUs
BOIIPOCOB PAllMOHAIBLHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, NPUHOCIIIMX BpEH OKPYKAIOLIEH IPUPOIHOU
cpele, yMEHUsI IPOTHO3UPOBATh HEOJArONpPUITHBIE 3KOJOTUYECKHUE IOCIIEICTBUSL
MPEAPUHUMAEMBIX IEUCTBUM U ITPENOTBPAIIATh UX;

HaJIM4YUsl Pa3BUTOrO IKOJOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYpHI, OIbITA
NEATEIIBHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU
B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBLHOM MPaKTUKE, COCOOHOCTH U

YMCHHUA aKTUBHO IIPOTHBOCTOATH HACOJIOTHHU XGMO(bO6HI/I;

7. 1leHHOCTM HAy4YHOrO IIO3HAHUSL: c(OpMHUPOBAHHOCTH  MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUSI HAyKU M OOIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUS CTeU(PUKA XUMHUHM KaK HAyKW, OCO3HaHUs €€ poiu B (popMuUpOBaHUH
PAlMOHAIIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3aHUM LEJIOCTHOIO MpenCcTaBleHus 00
OKpPYXKamIIEM MHpPE KaK O €JAUHCTBE IMPUPOJIBI MU YEJIOBEKAa, B ITO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHEHHUS MPUPOIHOTO
paBHOBECHS,

yOXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU JUIsI COBPEMEHHOMW ITUBUJIU3AIINN: B €€
T'YMaHUCTHYECKOW HANPAaBICHHOCTH M BAXKHOW POJHM B CO3JaHUM HOBOW 0a3bl
MaTepuaibHON KYJbTYPHI, PEIIEHUN TJIO0ATBHBIX MPOOJIeM YCTOMUUBOTO PA3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, SHEPreTHYECKOW, MHUIIEBOM M DKOJIOTMYECKON
0€30I1aCHOCTH, B PA3BUTHU MEJIUIIMHBI, 00OECIICUCHUH YCIOBUM YCIICIIHOTO TPY/a U

AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKJAOTO YiIeHa OOIIEeCTBa;
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€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH: ITOHUMAaHHUS CYIIHOCTH METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BATh MOJIydaeMbie
3HaHWS JUIA aHalu3a © OOBSCHEHHUS SBIICHUH OKPYKAIOMIETO MHpa U
HIPOUCXOASIINX B HEM M3MEHEHHI; YMEHUS Je/IaTh 000CHOBAHHBIC 3aK/IFOUCHUS Ha
OCHOBE HAyYHBIX (DaKTOB M MMCIONIMXCSA JAHHBIX C IICJIbI0  TIOJydeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIOIb30BaTh XUMUYECKUEC 3HAHMS IS PCIICHHUS
pOo0JIeM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K IO3HAHWI0O W HCCIEIOBATEIBCKOW JCSITCIbHOCTH; TOTOBHOCTH M

CIIOCOOHOCTH K HEIPEpPHIBHOMY O00pa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY

MOJIyYCHUI0O HOBBIX 3HAHWH 10 XUMHHU B COOTBETCTBHM C JKU3HCHHBIMH

MOTPEOHOCTIIMU;

HHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMYHbIX cdepax HpodecCHOHATLHOM

ACATCIBHOCTH.

METAIIPEMETHBIE PE3VJIbTATDBI

MeTtanpenMeTHbIC PE3yIbTaThl OCBOCHUS YIEOHOTO MpeaMeTa « XUMHUSD) Ha YPOBHE
cpenHero o0miero oOpa3oBaHUsS BKIIIOYAIOT: 3HAYUMBIE 711 (DOPMHUPOBAHUS
MHPOBO33PEHUS 00yYaroIMXCs MEKIUCUUATUIMHAPHBIE (MeXTIpeIMETHBIE)
oOlIieHayYHbIe TIOHSTHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MHUpA U CIie-
MUKy METOJOB TO3HAHWS, HWCIOJB3yeMBIX B ECTECTBEHHBIX Haykax (MaTepus,
BEIIIECTBO, DHEPIHsl, SBJIEHWE, TMPOIECC, CHUCTEeMa, HAay4YHBIM (aKT, MPUHIUII,
THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIie0BaHNe, HAOII0eHIE, N3MEPEHUE,
DKCIIEPUMEHT W JIp.); YHHUBEpCAJIbHbIE yueOHble JCHCTBUA (IIO3HABATEIIbHBIC,
KOMMYHHUKATHUBHBIC, PETYJISTUBHEIC), o0ecIeunBaroIIye dbopmupoBanue
(GYyHKIMOHATBLHOM TPaMOTHOCTH U COIMAJIBbHOM KOMIIETEHIIMA OO0y4YaroIIuXCs;
CIIOCOOHOCTh  OOYYaIOIIMUXCS HWCIOJIb30BaTh OCBOCHHBIC MEXKIMCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS W  YHHUBEpCAJIbHbIE  ydeOHBIE  JICWCTBHS B

[103HABATEJIbHOU U COLMAIIBHOMN IIPAKTHKE.
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MeTaHpeI[MeTHI)Ie PE3YJIbTATBI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYJIIATHBHBIMU I[@ﬁCTBHSIMI/I.

OBJ'I&I[CHI/IG YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HaBaTCIIbHBIMUA I[CﬁCTBH?IMHZ

1. ba3oBbIMH JIOTMUECKUMHU JACUCTBUSIMU:  CAMOCTOSITENIbHO (OPMYIUPOBATH U

aKTyaJIM3upoBaTh NPoOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LIEIHU JIEITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C OCTABJICHHBIMHU LIEJISIMU;

UCIIOIb30BaTh NP OCBOCHUU 3HAHWUW MPUEMBI JJOTHYECKOTO MBIIIJIEHNUS — BBIIAEHATh
XapaKTEPHBIE MPU3HAKYU MMOHATUNA U YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHSATHUSA JUIsl O0OBSICHEHUS OTAENbHBIX (PAKTOB U SIBJICHUI;

BBHIOMPATh OCHOBAHMSI M KPUTEPUHU IS KIacCU(PUKAMUU BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

YCTAHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXIY H3YYa€MbIMHU SIBJIICHUSIMU;

CTPOUTbH JIOTMUECKHE PACCYXKJeHUsl (MHIYyKTUBHbBIC, NEAYKTHUBHBIE, MO aHAJIOTHUH),

BBISIBIIATH 3aKOHOMEPHOCTM UM TMPOTHUBOPEUMS B PACCMATPUBACMBIX SBJICHUSX,

(GhOopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh B MPOLECCE IIO3HAHUS HCHOJIb3YEMbIE B XHWMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIeNM, MPeoO0pa3oBbIBATh  MOJICNbHBIC  MPEACTABICHUA —
XUMUYECKUNA 3HAK (CUMBOJI) »JJeMEeHTa, XuMuueckas ¢opMmyna, ypaBHEHUE
XUMUYECKOM peakiMu — TpU PEIICHUH Yy4eOHBIX T[O3HABATEIbHBIX U
IIPAKTUYECKUX 3aJay, [PUMEHATh HA3BaHHBIC MOJCJIbHBIC IPEICTABICHUS IS
BBISBJICHHSI XApPAaKTEPHBIX MPU3HAKOB H3YyYAEMBIX BEIIECTB MU XUMHYECKHUX

pEaKLHnii;

2. ba3zoBeIMH Hccae10BaTEILCKUMU JEHCTBUSIMMU

BJIAJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIIUN;
dbopMyIUpOBaTh IMEIW W 3aJadd HUCCIEIOBAHMS, WCIOJIb30BAaTh IOCTABICHHBIC H
CaMOCTOSITENIbHO C(HOPMYIIMPOBAHHBIE BOMTPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS U

OCHOBBI 111 (1)OpMI/Ip0BaHI/I$I T'UIIOTC3bI 110 IIPOBCPKE IIPABUJIBHOCTHU BBICKA3bIBACMBIX
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CYy)KIICHUH; BJAJECTh HABBIKAMU CAaMOCTOSITEJIBHOIO IIJIAHUPOBAHMS WM IPOBEICHHUS

YUYEHUYECKUX JKCIEPUMEHTOB, COBEPIUIEHCTBOBATh YMEHHs HAOIIOJaTh 3a XOJOM

mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIUpOBaTh

0000IIEHUST M BBIBOJbl OTHOCUTEJIBHO JOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEIOBAHMUS,

COCTaBJISITh OOOCHOBAHHBINM OTYET O TPOJICIIAHHON paboTe;

NpUOOpETaTh OMBIT YYCHUYECKOM HMCCIEA0BATEIbCKOM U MPOEKTHOM N1eATeIbHOCTH,
IPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBHOMY IIOUCKY METO/IOB

PECUICHUS ITPAKTUICCKUX 3a1a4, IPUMCHCHHIO PA3JIMYHBIX MCTOZIOB ITIO3HAHUS,

3. Pabotoii ¢ unopMmaimeit: opueHTUPOBATHCS B Pa3TMYHBIX UCTOYHUKAX

nH(popmaluu (Hay4dHO-MOMYJIsIpHAs JTUTEpaTypa XUMHUUECKOTO COJEp KaHus,

CIIpaBOYHBIE TOcOOUs, pecypchl MIHTEpHETa), aHATM3UpOBaTh HH(OPMALIUIO

Pa3JIMYHBIX BUJOB U (DOPM MPEJCTABICHUS, KPUTUUECKU OIIEHUBATh €€

JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(hopMyIHpOBaTh 3aMPOCHI U MPUMEHATH PA3JIMYHBIE METO/IbI IIPU TIOUCKE U OTOOpE
uH(popmanuu, HEOOXOJMMOM JIS BBINOJIHEHUS YYEOHBIX 3a/1ad ONpeaeiaEHHOTOo
TUIIA;

npuoOpeTaTh OTBIT UCITOJIb30BaHUS uH()OpPMaAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO (pOpMY mpecTaBieHus: nHopmauu
(cxembl, rpaduku, auarpaMmbl, TaOJUIBI, PUCYHKHM W T. II.); HUCIIOJb30BaTh

Hay4HBIA S3BIK B KA4e€CTBE CPEACTBA MpU paboTe C XUMHUYECKOW WHGOpMAaIIUei:

MPUMEHSTh MEXKNPEIMETHbIC ((PU3MUECKHE U MATEMAaTHYE€CKHE) 3HAKUM U CHMBOJIBI,

dbopmyrbl, ab0peBUATyphl, HOMEHKJIATYpy;  HCIOJIb30BaTh W MPeoOpa3OBHIBATH

3HAKOBO-CUMBOJINYECKHE CPECTBA HATJISAIHOCTH.

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMHU KOMMYHUKATHUBHBIMHA )ICP'ICTBI/ISIMHZ

3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbl B XOJ€ Juajora W/win
JTUCKYCCUHM, BBICKA3bIBaTh  WJEH, (POPMYJIHPOBATH CBOU  MPEIJIOKEHUS

OTHOCHUTCIIbHO BBITIOJTHCHUA HpC)IHO)KCHHOﬁ 3agda4du,
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BBICTYNaTh C Mpe3eHTalMed pe3yJbTaTOB MO3HABATENIBbHON  JIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBHIMOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIECOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaju3aliud y4eOHOro nmpoekTa u (GOopMyIUpOBaTh BHIBOJIbI
Mo pe3yipTaTaM MPOBEIEHHBIX MCCIENOBAHUN MyTEM COTJIACOBAHMS TMO3UIUI B
xoJ1e 00CyXIeHHsI 1 OOMEHa MHEHUSAMH.

OBnazieHWEe YHUBEPCATbHBIMU PETYIATUBHBIMH JIEUCTBUSIMU: CaMOCTOSATEIHHO
IUTAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSITEIbHOCTD, ONPENCHss e€
Heau W 3a7a4d, KOHTPOJHMPOBATH M IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
MpejlaraéMbplii  aJTOPUTM  JEUCTBUA  MpPU  BBINOJHEHUH  Y4€OHBIX  H
MCCJIEIOBATENbCKUX 3a/1a4, BEIOMpaTh Hanbosiee 3(PEeKTUBHBIN CIOCOO UX PEIICHUS C
y4€TOM TIONyYeHHUS HOBBIX 3HAHMHA O BEIIECTBAX W XUMHUYECKHX PEaKIUsiX;
OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JAESITEIbHOCTHM Ha OCHOBE CaMOaHajiu3a M|
CaMOOIICHKH.

I[MTPEAMETHBLIE PE3VJIBTATDBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBbI CPEIHETO OOIIEro 0Opa3oBaHUs
M0 XMMHH Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha OOECIEYCHHUE MPEUMYIIIECTBEHHO
o01eo0pa3oBaTeibHOM W OOIIEKYJIBTYPHOM TMOATOTOBKM oOOydaronuxcsi. OHu
BKJIFOYAIOT: crHerupuYecKue g y4yeOHOro mnpeameTa «XUMHUsS» HaydHbIe 3HAHWUS,
YMEHHSI U CIOCOOBI JEUCTBUI MO OCBOEHUIO, MHTEPNPETALUU U MPEeoOpa30BaHUIO
3HAHUU, BUJIbI IEATEIIBHOCTH O MOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHUI
B PA3JIMYHBIX YUEOHBIX U PEATbHBIX KU3HEHHBIX CUTYAIUsAX, CBA3AHHBIX C XUMUEH.

B mporpamMme Mo XMMHM TNpPEIMETHBIC PE3yJIbTaThl MPEACTaBIEHBI MO TOJaM

M3y4eHHUs KaK Ha 0a30BOM, TaK U Ha yriyOJEHHOM ypOBHSX (BBIAECIECHO KYPCHBOM).

B 10 xnacce mpenMeTHble pe3ysbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD)

OTpaxaroT:
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1)

2)

3)

4)

chOPMHPOBAHHOCTh  TIPEJICTABICHUMN: O  XUMHYECKOW  COCTaBJISIOLIEH
€CTECTBCHHOHAYYHOW KAapTUHBI MHUpPA, pPOJM XHUMHUU B II03HAHUU SIBICHUU
OpUpoAbl, B (POPMUPOBAHUU MBIIUIEHUS ©  KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOM [JIsl pELIeHUs NPAKTUYECKUX
3alady M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO H
IIPUPOJIHOM Cpene;

BJIaJICHUE CUCTEMOM XUMUYECKUX 3HaHUU, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS (XUMUYECKUA DIIEMEHT, aTOM, JJIEKTPOHHA
o0ojlouka  aroma, MOJIEKYJa, BaJ€EHTHOCTb,  DJEKTPOOTPULIATEIBHOCTD,
XUMUYECKas CBS3b, CTPYKTYpHas (popmyiia (pa3BEpHyTas U COKpAIIEHHAsA), MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA OO0BEM, YIVIEPOJHBIM CKEJeT, (PYHKIIMOHAIbHAS
rpylnmna, pajaudkKail, HW30Mepus, H30MEPbl, TOMOJIOTUYECKHM psii, TOMOJIOTH,
YIJIEBOOPOBI, KACIOPOI- U a30TCOAEPIKAILE COCAUHEHNs, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJEKYJISPHBIE COEAMHEHMS); TEOPHUH U 3aKOHBI
(Teopust CTpoeHHUs opraHuyeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS
Maccbl  BEIIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKHW  SI3bIK  XHUMHH;
MHPOBO33PEHYECKUE 3HAHMSA, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XHMHUYECKHUX SIBICHUH, (HDaKTOJIOTMUECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUU U O€30MaCHOM HMCHOJb30BAHUU BAKHEUIIMX OPraHUYECKUX
BELIECTB B ObITY ¥ MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C(OPMUPOBAHHOCTh YMEHMH BBIABJIATH XapaKTepHblE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS TIPH
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;
C(OPMUPOBAHHOCTh YMEHHMM HCIHOJB30BAaTh XHMHUYECKYI0 CHUMBOJHKY JJIs
COCTABJICHHUSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOIN)
bopMysl OpraHMYecCKMX BEIIeCTB M YpPaBHEHUN XHMHUYECKUX PEaKIIMii;
M3TOTaBJIMBAaTh MOJENHM MOJIEKYJ OPTaHMYECKUX BELIECTB ISl WJUIKOCTPALUUA UX

XUMHUYCCKOI'O U IIPOCTPAHCTBCHHOI'O CTPOCHUSI,
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5)

6)

7)

8)

chOPMHPOBAHHOCTh YMEHWUW YCTAHABIMBATh MPUHAJICKHOCTh HM3yUYCHHBIX
OpraHMYECKUX BEIECTB MO HX COCTaBy U CTPOCHUIO K ONpPENeIEHHOMY
KJIACCy/Tpynme COeAUHEHHH (yTIeBOIOPOMAbI, KHUCIOPOA- M a30TCOAEpKAIue
COCJIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs), JaBaTh WM Ha3BaHUS IO
cucremarnueckoir HomeHkiarype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIC
HA3BaHUSl OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOINUJICH, alleTUJICH,
ATWICHTJINKOb, TIUIEPHH, (eHOo, hopMabIeTu, areTalbIerha, MypaBbUHAS
KHCIIOTa, YKCYCHasl KHUCJIOTa, OJICMHOBas KHUCIOTa, CTEAPUHOBAs KHUCIOTA,
TIII0K03a, PPyKTO3a, Kpaxmal, IEeJUTI0I03a, TIIUIUH);

chOpMUPOBAHHOCTh yYMEHHUSI ONPEACNATh BHUABI XUMHUYECKOM CBSI3UM B
OpraHUYECKUX COCAMHEHHSIX (OJMHApHBICE M KpaTHbIE); KOBAJICHTHAas W HMOHHAs
CBSI3b, G- U P-CBSI3U, BOJAOPOJIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUS MTOATBEPKAATh HA KOHKPETHBIX NMPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COCAMHEHUI

OT KPaTHOCTH M THUIA KOBAJICHTHOW CBSA3U (O- U T-CBS3HM), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOPMUPOBAHHOCTh yMEHHUSI TMPUMEHSITh TOJIOKEHUS TEOPUH  CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa ais 0o0bsicHeHNs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh COCTaB, CTPOCHHE, (HU3NUYECKUE U
XMMHUUYECKUE CBOMCTBAa THUIUYHBIX MPEACTABUTENIEH PA3IMYHBIX KJIACCOB
OpraHWYeCKUX BEIIeCTB (MeTaH, »dTaH, JTWICH, MPOMUJIECH, alleTUICH,
oyramuenl,3, metunOyramuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHUJICHTJIMKOJb,
IMIEepuH, (EHOJ, aleTalbJIeTHul, MypaBbUHasl U YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxmall, LEJUTI0JI03a, AMUHOYKCYCHast KHCJIOTA); WJUTIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUECKUX

peaKIMil ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (POpMYIT;
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c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHE U
XUMHYECKAE CBOWCTBA THUNHUYHBIX TMPEACTABUTENICH PAa3NMUYHBIX KIACCOB
OpTaHWYECKUX BEIIECTB: aJKaHOB, IMKJIOAJTKAHOB, aJKCHOB, aJIKaJINCHOB,
QJIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJOB, CIHUPTOB, ajbJCTHAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX W CIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHCHUHN U
aMUHOB, aMHUHOKHCJIOT, OEIKOB, YIJIEBOJOB (MOHO-, TU- W IOJHCAXapUIOB);
WUTIOCTPUPOBATh ~ TCHETUYECKYIO  CBSI3b  MEXAY HUMH  YpPaBHCHUSAMH
COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIMH C HCIOJb30BaHUEM CTPYKTYpPHBIX
bopmyur;

9) chopMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YTIIEBOJIOPOIHOTO
Coipbs (He(Thb, MPUPOJHBIM Ta3, yrojb), CIOCOOBI WX MEepepadOTKu MU
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IepepaboTKH;

10)chopMHpPOBAaHHOCT, ~ YMCHHM  NPOBOAMWTH  BBIYUCICHHUS T0 XHMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTa
peaKkuu TO W3BECTHBIM Macce, 00BEMY, KOJIHMYECTBY OIHOTO M3 HMCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

11) chopMHpPOBAaHHOCTh YMEHHUI BJIaAETh CHCTEMOH 3HAHHH 00 OCHOBHBIX METOIAX
HAyYHOTO TIO3HAHWS, HCIOJB3yeMbIX B XHMHUHU TIPH HW3YYECHUU BEIIECTB W
XUMHUYECKUX SABJICHUI (mabmrosieHue, U3MEpEHNE, AKCIIEPUMEHT,
MOJICTUPOBAHUE), UCTIOJIH30BaTh CUCTEMHBIE XUMUYCCKHAE 3HAHUS JJIS MPUHSTHS
pEIICHNI B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMHU M UX
PUMEHEHUEM;

chOpPMUPOBAHHOCTh BJAJACHUS CHUCTEMON 3HAHUH O €CTECTBEHHOHAYUHBIX

METO/axX  TO3HaHUs —  HAOMIOJAEHWUH, W3MEPEHUH,  MOJEIUPOBAHUH,
JKCIIEPUMEHTE
(peanbHOM 151 MBICIICHHOM) M yMEHHUS MNPUMEHSTh OTU 3HAHUS;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATh OCHOBHBIE OIEpPaAllUd MBICIUTEIHHOM

ACATCIBHOCTH — AaHAJIN3 W CHHTC3, CPAaBHCHHUC, O606IHGHI/IG, CHUCTCMAaTHU3al IO,
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BBISIBJICHUE MPUYUHHO-CIIEJCTBEHHBIX CBA3€H — JUIsI M3YYEHUs] CBOWCTB BEILECTB U

XUMHUYECKUX PEaKLINM;

12)copMupoBaHHOCTh yMEHHI COOJIONATh NpPaBWIIA IOJIB30BAHUS XHMHUYECKOU
nocyAoH M J1abopaTOpHBIM O0OpYJOBaHHEM, a TaKXke MpaBHia OOpaIIeHHs C
BELIECTBAMHU B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

13)chopMHpOBAaHHOCT, ~YMEHHU IUTAHHPOBATh W BBINOJHATH  XUMHWYCCKUH
OKCIEPUMEHT (TIpEeBpallleHHuss OpraHMYECKHUX BEIIECTB IpU HArpeBaHUW,
NOJIy4YEHUE OSTUJIEHA M HW3YyYEHUE €ro CBOMCTB, KAaYECTBEHHBIE pEAKIHUH
OpPraHUYECKUX BEUIECTB, JEHaTypauus OEIKOB TIpU HAarpeBaHUHU, LIBETHHIC
peakuuu OEJIKOB) B COOTBETCTBMM C MPABWIAMH TEXHHKU O€30MAaCHOCTH IpHU
oOpallleHuu ¢ BelecTBaMU M J1a00paTOPHBIM O00OPYJOBaHHEM, IPEICTABIATH
pe3ynbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (GOpMe 3alucu ypaBHEHUU
COOTBETCTBYIOILIUX pEaKUMi M (QOpMYyJIUPOBATH BBIBOABI HAa OCHOBE 3THUX
pE3yNbTATOB;
c()OPMUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO IUJIAHUPOBATH M IMPOBOJAMTH
XUMUYECKUN HKCIIEPUMEHT (TMOJYyYEHHE W HU3YYEHHE CBOWMCTB OPraHMYECKHUX
BELIECTB, KAUYECTBEHHbIE PEaKUUU YIJIEBOJOPOJAOB pa3JIMYHBIX KIACCOB U
KHCIJIOPOCOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE HKCIIEPUMEHTAJIbHBIX
3aa4y MO PACIO3HABAHUIO OPraHMYECKHX BEILECTB) C COONIOJCHUEM MIPABUII
0e30macHOro OOpallleHus ¢ BEUIECTBAaMU M JIa0OPATOPHBIM 00OPYIOBaHUEM,
(GopMynupoBaTh 1€JIb HUCCIENOBaHMs, NPEICTaBIATh B pPa3NIUYHOW (dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

14)chopMUPOBAaHHOCTh ~ YMEHUH  KPUTUYECKH  AHAJIM3UPOBATH  XUMHYECKYIO
uH(pOpMaITIIO, TIOJIy4aeMyt0 u3 pa3Hbix uctounnkoB (CMU, UuTtepHeT u np.);
cOPMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISATH  II€JICHANIPABICHHBIA  TTOMUCK
XUMUYECKON MHGpOpMAIMM B pa3IUYHBIX HCTOYHMKAaX (HaydyHas M y4eOHO-

HayyHas jutepatrypa, CMU, UnTepHeT U ap.), KPUTUYECKH AHAIU3UPOBATH
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XUMUYECKYI0 HH(POpMaIHIo, mepepadaThiBaTh €€ U UCIOIH30BATh B COOTBETCTBHUH
C TIOCTaBJIEHHOW y4eOHOM 3a1aueit

15) chopmMHupOBaHHOCTH YMEHUM co0Jr01aTh npaBUiia AKOJIOTHYECKHU
IeJIeCO00Pa3HOT0 TMOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LEMSAX
COXpPAHEHHS CBOETO 37I0POBbSI M OKPYXKaIOIIeH MPUPOIHOM Cpejbl; 0CO3HABAThH
OMMACHOCTh BO3JCHCTBUS HA JKMBBIC OPTraHW3MBI OIMPEACIEHHBIX OPTaHMYECKUX
BEIIECTB, IMoOHMMass cMbica mokazatens [IJIK (mpenensHOM  mOmycTUMOM
KOHIICHTpPAIUH ), IOSICHATH Ha PUMEPaXxX CIIOCOObI YMEHBIIICHUSI U
MPEIOTBPAICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;
aHAJM3UPOBATH I1EJIECOO00Pa3HOCTh MPUMEHECHHUS  OPTaHMYECKUX  BEIIECTB B
IPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHHUS PHUCK-TI0JIh3a

16) s 0OydJaroImuXCsl ¢ OrPaHUYCHHBIMH BO3MOJKHOCTSMH 3I0POBBS: YMCHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METOJAX ITO3HAHHS BEIIECTB H
XAMHAYECKHX SIBJICHUH;

17) st ciaenbiX U cIa0OBUIAIIMX OOYYAIOIIMXCSA: YMEHHE HCIIOIb30BaTh PElbe(HO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMHU4ecKux GopMyl.

B 11 knacce npeameTHble pe3yiabTaThl OCBOCHUs Kypca «O0mas 1 Heopranuyeckas

XUMUS» OTPAXKAKOT:

1) chopMHpPOBAaHHOCTh  MPEACTABJICHUH: O  XMUMHYCCKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBl MHUpPA, POJM XHMHUH B TIO3HAHUM SIBJICHHM
opuponbl, B (HOPMHpPOBAHMM MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €&
(YHKUHMOHAJIBHOM TpaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MNPAKTHYECKUX
3aJa4 ¥ OKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO H
MIPUPOJTHOM CpEJIE;

2) BiaxeHUe CHUCTEMOM XUMHYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOITOJIATaKOIIMEe MOHATUS (XUMUYECKHWA BJIEMEHT, aToM, HW30ToH, S-, P-,

datekTpoHHBIE OpOWMTANIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
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3)

4)

BAJICHTHOCTb, JJIEKTPOOTPULIATENLHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKAS CBA3b
(koBaJieHTHasi, HOHHAsA, METAUIMYECKas, BOJOPOJHAs), KpHUCTANIMYECKas
pPELIETKA, TUIBI XUMHUYECKUX PEAKLHMI, PACTBOP, JICKTPOIUTHI, HEIJIECKTPOJIUTHI,
AIEKTPOJIUTHYECKASL JUCCOLMALMs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PaBHOBECHE; TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON IHUcconManuu, nepuoanuyeckuit 3akon l. M. Menpneneesa,
3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U MPEBPALICHUS SHEPTUU
IpU XUMHYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JICKAIIME B OCHOBE NMOHMMAaHUA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (aKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, IMOJYy4YeHMH U  OE30MaCHOM  MCIIOJb30BAaHUU  BaXKHEHUIIUX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKON IEATEILHOCTH YEIOBEKa;
COBPEMEHHBIE  IIPEIACTABJICHUS O CTPOCHUM  BEIIECTBA HA  ATOMHOM,
WOHHOMOJICKYJIIPHOM W HAJMOJICKYJISIPHOM  YPOBHSX; IPEICTABICHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUi, TEPMOJAMHAMHYECKHMX W KHUHETHYECKUX
3aKOHOMEPHOCTAX HMX NPOTEKAHUSA, O XMMHUYECKOM DPAaBHOBECHM, pPACTBOpPaxX H
JUCIIEPCHBIX cUcTeMaX; (aKTOJIOTMYECKUE CBEICHUSI O CBOMCTBAaX, COCTaBe,
MOJIyYCHUH ¥ O€30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX HEOPTaHWYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKa, OOIMX Hay4YHBIX
IIPUHIIUIIAX XUMUYECKOTO ITPOU3BOICTBA;

chOpPMHPOBAHHOCTh YMEHHMI BBISBJISITH XapaKTepHbIE MPU3HAKKA TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCMHOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

chOPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocTaBieHMs] (opMysl BEHIECTB M  YpaBHEHUW XMMHUYECKUX  PEaKIIMii;
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHak, TaméHas

W3BECTh, HETallI€HAsl U3BECTh, MMThEBAS COJIA, MUPUT U AP.);
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5)

6)

7)

8)

c(hOpPMHPOBAHHOCTh YMEHHU OMPENENATh BaJEHTHOCTh M CTETNCHb OKHCICHHUS
XUMUYECKUX BJIEMEHTOB B COEAUMHEHHUSX PA3JIMYHOTO COCTaBa; BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, HOHHAs, METAJNINUECKasi, BOJOPOHAsI) B COCAMHEHUSX; THUII
KPUCTAJUIMYECKOW PEHIETKA KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJIEKYJsipHas,
MOHHAs, METAJUIMYECKas ); XapaKTep CpeAbl B BOJHBIX PACTBOpPaX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCMMOCTH CBOMCTB BEIIECTB OT BUJA
XUMUYECKON CBSI3M M THUIA KPUCTAJUIMUECKOW PEmETKH, OOMEHHBIA M JOHOPHO-
aKIIENITOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJICHTHON CBSI3U;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh HEOPTaHMYECKUX
BEILIECTB M0 UX COCTaBYy K OMpeACIEHHOMY KJIacCy/Tpynie COeIUHEHUN (IIPOCThIC
BEI[ECTBA — METAJUJIbl U HEMETAJUIbl, OKCUbl, OCHOBAHMSI, KHUCIOTHI, aM(pOTEpHBIE
TUJPOKCHU/IBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU: KIACCUPUIIMPOBATH: HEOPTaHUUECKUE BEIIECTBA MO
UX COCTaBY; XMMUYECKHE PEAKIUU O PA3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymronmx BeUIeCTB, TEIIOBOMY 3G (EeKTy peakuuu, U3MEHEHHUIO CTENeHEH
OKHMCJICHHS JJIEMEHTOB, OOpaTUMOCTH, YyYaCTHIO KaTaau3aropa MW T.IL);
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBAHUS M KpUTEpUM sl  KiaccuUKaluu
MU3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(hOpPMHPOBAHHOCTh YMEHHUN PACKPBIBATH CMBICH TIeproaudeckoro 3akona Jl. U.
MeHeneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JIJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 37eMeHTOB 1—4 mepuoaoB Ilepuognyeckoil CHCTEMbI XMMHUYECKUX
anemeHToB J[. WM. MenpaeneeBa, HCIONB3ys MOHATHS «S-, P-, O-3J€KTpOHHBIC
opOuTaNINY, «IHEPTETUUECKUE YPOBHUY»; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMYECKUX JJIEMEHTOB M MX COCAMHECHHUH MO MEpuojaM U Trpymiam

[Tepunoauueckoit cucteMbl XuMHUYECKUX iieMeHTOB [l. 1. Menneneena;
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«OCHOBHO€ M BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHUS aTOMay»; OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCIMHEHUM
o nepuoaam u rpynmnam llepuoanueckon cucremsl [ I Menneneesa, BaJCHTHBIE
BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS MX DJIJIEKTPOHHBIX
00o0s04eK

9) copMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (ONMMCHIBATH) OOIINE XUMHUYICCKHUC
CBOICTBA HEOPraHMYECKHX BEHIECTB pPAa3IUYHBIX KJIACCOB; TOJTBEPKAATh
CYILIECTBOBAHHE T€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMH BELIECTBAMHU C
MOMOIIBIO ypaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX peaKIuii;
c(OpMHPOBAHHOCTh yMEHUS pacKpbIBaTh CYIIHOCTB:
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTABIICHHUS
ANIEKTPOHHOIO OanaHca 3THX peaklMil; peakuuid HOHHO TO OOMeHa NyTEéM
COCTAaBJICHUS WX TMOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHUH; peakuun
TUAPOJIM3a; peakluil  KOMILIEKCOOOpa3oBaHUs (Ha npumMepe
TUAPOKCOKOMILJIEKCOB I[MHKA U aJTIOMHUHUSA );

10)copMupoBaHHOCTh yMEHUS KIAacCU(MUIIMPOBATh XWMHUUECKUE DPEAKIUH TI0
pa3NUYHBIM MpU3HAKaM (YUCIY M COCTaBY PEArvpyrolIX BEIIECTB, TEMIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHUS IJIEMEHTOB, 0OpPaTUMOCTH
pEaKIMU, YIaCTHIO KaTaln3aTopa);

11)chopMUPOBAHHOCTh YMEHUI COCTABIATh YPABHEHHS PEAKIMN Pa3IUYHBIX THIIOB,;
MOJIHBIE ¥ COKPAILLIEHHBIE YPABHEHUS PEAKIMi HOHHOTO OOMEHa,

YUUTBHIBAS YCIOBHS, IPU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;
12)chopMHUpPOBAaHHOCTh ~ YMEHUH  MPOBOAMTH  PEAKIMH,  IOATBEPIKIAAIOIINE

KAUECTBEHHBI COCTAaB pA3JIMUHBIX HEOPraHUYECKUX BEILIECTB; paCIO3HABATh
OMNBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

13) cdopmMHupoBaHHOCTH YMEHHUM pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTABIICHHUS

AIIEKTPOHHOIO 0aiaHca 3TUX PeaKIui;
34



14) chopMHPOBAaHHOCT YMEHHH OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHUMHYECKOH
peakiuyd OT pa3IUYHbIX (HAKTOPOB; XapakTep CMEIICHUS XUMHUUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHelHero Bo3neicTBus (npunuun Jle [llatense);
chOpPMHUPOBAHHOCT,  yMEHHUS  OOBSICHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHUYECKUX PEAKIUA C YYETOM HMX SHEPreTUUYECKHX XapaKTEPUCTUK, XapaKTep
W3MEHEHHSI CKOPOCTH XMMHUYECKOW peaklMd B 3aBUCUMOCTH OT Pa3IUYHBIX
dakTOpoB, a TaKXKe XapakTep CMEIICHUs XUMHYECKOIO0 PpaBHOBECHUS MO/
BIIMSIHUEM BHEIIHUX Bo3aericTBul (mpunuui Jle [latense);

15) chopMHpOBAaHHOCTH YMEHUH XapaKTEPHU30BaTh XUMHUYCCKUE TPOIICCCHI, JISKAIITUEC
B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHS! CEpPHOW KHUCIOTHI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTh MPEACTaBICHUM 00 OOIMMX HAYYHBIX MPUHIMNAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;
c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XUMUUECKUE PEAKIINH, JICKAIIUE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUSI CEPHOM KHUCIOThI, aMMuaka, oOIue
HAy4YHbIE MPUHIUIBI XUMHUYECKUX MPOU3BOJCTB; 11€JIeCO00PA3ZHOCTh TPUMEHEHUS
HEOPraHMYECKUX BEUIECTB B MPOMBIIUICHHOCTH W B OBITY C TOYKH 3pPEHUSA
COOTHOILICHHS PUCK-TI0JIb3a;

16) chopMHUpPOBAaHHOCTh yYMEHHH TMPOBOAMTH BBIUYUCICHUS C HCIOJIb30BAHUEM
MIOHSATUSI «MaccoBasi J10JIs1 BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUMN ra30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA MJIM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO W3 YyYaCTBYIOLIUX B PEAKIIMU
BEIECTB, TEIUIOBOTO A (PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;
c(hOPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOJIb30BAaHUEM TOHSITUI
«MaccoBasi JOJi BEHIECTBA B PACTBOPE» U «MOJIAPHAS] KOHUEHTPALKS; MacChl
BEIllECTBA MM 00bEMa Ta3a MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB; TEIIoBoro 3ddexra

pPCaKOru; 3HAYCHUA BOAOPOAHOI'O ITOKA34aTCIIA paCTBOPOB KHUCIOT H IHGJIO‘—IGﬁ C
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M3BECTHON CTEMEHBI0 AMCCOIUAINKM; MacChl (00BbEMa, KOJIUYECTBA BEIIECTBA)
OPOAYKTa PEaKLMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJIE PacTBOpa C
onpenenéHHON MacCOBOM JTOJICH pacTBOPEHHOTO BEIIECTBA WJIM TaHO B M30BITKE
(uMeeT mpuMecH); JIOJIM BBIXOJA MPOAYKTAa pEaKlUUu; OOBEMHBIX OTHOLIEHUN
ra3os;

17)chopMUpPOBAaHHOCTh YMEHHI COONIONATh MpaBHia IOJB30BAHUS XHUMHUYCCKON
NoCyZ0H U J1abopaTOpHBIM O0OpPYJOBaHHEM, a TaKXKe IpaBHJia OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBIOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18)copMupoBaHHOCT,  yMEHWH  IUIAHHPOBAaTh W BBHINOJHATH  XUMHUYCCKHIA
IKCIIEPUMEHT (pa3joKeHHe MEPOKCHIa BOJOPOJa B MPHUCYTCTBUHU KaTaau3aTopa,
OINpE/IENICHUE Cpeabl PAcTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIHLHOTO
WHANKATOpa, BIUSHUE PA3INYHBIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiuy,
peakuuyu MOHHOIO OOMEHA, KaueCTBEHHBbIE peaklMU Ha cyib(aT-, KapOoHaT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
temaM «Mertamib»y U «Hemeramibl») B COOTBETCTBUM C INpPaBUIAMH TEXHUKHU
0e30MacHOCTH MpU OOPAILEHUH C BEUIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHHUEM,
NPEJCTaBISTh PE3yNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B QopMme 3amucH
YPaBHEHUN COOTBETCTBYIOIIMX PEAKIHUI M (POPMYIUPOBATH BHIBOJIBI Ha OCHOBE
ITHX PE3yJIbTaTOB;
chOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTh W TPOBOJUTH
XUMUYECKUNA  IKCIIEPUMEHT  (MPOBEACHUE  peakiuii  HMOHHOTO  OOMEHa;
MOJATBEP)K/IEHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPraHWYECKHMX  BEIIECTB;
OTIpe/IeNIEHUE CPeJbl PACTBOPOB BEIIECTB C MOMOIIBI0O MHIUKATOPOB; W3YUYCHHE
BIIVSIHUST Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUU; pPEIICHHUE
SKCIIEPUMEHTAJIbHBIX 3a7ad 1no TemaMmM «Mertamib»y u «Hemeramnsny) c
coOJII0/IeHHEM IpaBUII 0€30IaCHOr0 OOpalIEHUs C BEIIECTBAMU U JIAOOPATOPHBIM

obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEIOBAaHUSA, TMPEACTABISATh B
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pasnuyHOi (popmMe pe3ynbTaThl OSKCIEPUMEHTa, AaHAJIM3UPOBATHh U OLICHUBATH
UX TIOCTOBEPHOCTB;

19)chopMHUpPOBAaHHOCTh ~ YMEHHUH  KPUTHYECKH  AHAJIM3UPOBATh  XHUMHUYCCKYIO
nH(OpMAITUIO, TIOJTyIaeMyI0 13 pa3HbiX ncTouHuKOB (CMU, UuTepHeT 1 1p.);

20) chopmMHupOBaHHOCTH yYMEHUM coOr01aTh npaBuiia HKOJIOTUYECKHU
1[EJeCO00pa3HOro TOBEJACHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B LEJAX
COXPAaHEHMSI CBOETO 30POBbS M OKPYXAIOIIEH NPUPOAHOU CpEIpl; OCO3HABATH
OMAacCHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3Mbl OIPEACIEHHBIX BEIECTB,
noHumasi cMeicn nokaszatens 1K (mpenenabHO IOMycTHMOW KOHILIEHTpPALWH),
MOSICHATh HA MPUMEpaxX CIOCOObI YMEHBIICHHS U MPEIOTBPAIICHUS] UX BPEIHOTO
BO3JICMICTBHS HA OPraHU3M YEJIOBEKA;
c(hOpPMUPOBAHHOCTh YMEHUM: COOJIO/aTh MpaBUja IOJH30BAHUS XUMUUYECKOU
nocyJo W J1abopaTopHbIM 000pYJIOBaHMEM, OOpallleHUs C BEHIeCTBAaMU B
COOTBETCTBUM C WHCTPYKIMSMU TIO BBITOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OTBITOB; JKOJIOTMYECKH 1I€JIECO00Pa3HOr0 TMOBEJEHUsS B OBITY W TPYIOBOH
NEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbsI, OKPYKAOIIEN MMPUPOIHOU
cpeabl M JOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHS; OCO3HABATh OMACHOCTH
TOKCHUYECKOI'O JICMCTBUSI HA JKUBBIE OPraHU3MBbl OMpPEACIEHHBIX HEOPTaHUUECKUX
BEIlleCTB, MOHUMAas cMbica Tnokazarens [IJIK (mpenmenbHOM —J1OIMycTUMOM
KOHIICHTpAIUH); c(hOpMUPOBAHHOCTD YMEHU: OCYIIECTBJISITh
1[eJICHANPABJICHHBIN MOUCK XUMUYECKOW MHPOPMAIIMU B Pa3IMYHBIX UCTOYHUKAX
(mayuynas u yuyeOHO-Hay4yHas nureparypa, CMU, UnuTepHeT U np ), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUECKYIO MH(OpMAIIHIO, IepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C IMOCTABJICHHOMN Y4eOHOM 3a1aueit

21)is  00yYaroImuXcss C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUSI BEIIECTB M

XUMHUUYCCKUX SIBJICHUM;
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22) 1Sl CHCTBIX W CIIA0OBHISANINX OOYYAIONUXCS: YMEHHE UCIOJIb30BaTh Pebe(HO
TOYEUHYIO cUCTeMy oOo3HaueHuil JI. bpaitns nis 3anmucu XuMHYECKUX (opmydl.
PesynbraThl 0Oy4yeHuss Ha 0a30BOM YpPOBHE OPHUEHTUPOBAHBI Ha OOIIYIO
(GYHKUHMOHAIBHYI0  TPAMOTHOCTh,  IOJIyYEHHE  KOMIIETEHTHOCTEW s
MOBCEIHEBHON JKU3HM MW 00mero pa3sutus. PesynbTaThl 00ydeHHsT Ha
yrayOnéHHOM YpOBHE OpPHEHTHPOBAHbI Ha TOJYyYEHHE KOMIETEHTHOCTEW st
MOCIICTYIOIIEH

poeCCHOHATTEHON JESITEIPHOCTH KaK B paMKax JaHHOW MPEIMETHON 00JacTH, Tak

Y B CMEKHBIX C HEH 00J1aCTsX.

COILEPKXAHUE YYEBHOTI' O IPEIMETA «XUMMUSA»

10 KJIACC « OPTAHMYECKA I XUMMSI» BA3OBBI YPOBEHD
TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUU

[IpenMer opraHudeckod XUMHUHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB MU MaTepuasioB. Teopusi CTPOEHUS OPTraHUYECKUX
coenuHeHnii A. M. bytnepoBa, e€ ocHOBHbIE NOJIOKEHUS. CTpYKTypHBIE (HOPMYIIbI
OPTraHUYECKUX BEIIECTB. [ OMOJIOTHs, U30MEPHUsL. XUMUYECKas CBSI3b B OPraHUYECKHUX
COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3HU.

[IpencraBienne o KiaccuPpuKaMu OpPraHUYECKUX BellecTB. HoMeHkaTypa
OpPraHUYeCKUX COCIMHCHUH (CHUCTEeMaTHYecKas) W TPUBHUAJIbHBIC Ha3BaHMS
BOKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCMEpUMEHTAIbHBIE METOABbl H3YUYCHHUS BEIIECTB W UX MPEBpallCHUM:
03HAKOMJICHHE ¢ 00pa3liaMi OPraHWYECKUX BEIECTB U MaTepHalaMH Ha WX OCHOBE;
MOJICTUPOBAHUE MOJIEKYJ OpraHWYeCKUX BEIIECTB; HAOJIOJACHUE U OIKCaHUe
JIEMOHCTPAIlUOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKHWX BEIIECTB MPHU

HarpeBaHuu (IUJ1aBjieHUEe, OOYTIIMBAHUE U TOPEHUE).

YraeBonopoasl
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AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAll. MeTaH U 3TaH — IpocTelime
MIPEICTABUTENN AJTKAHOB: (PU3NYECKUE U XUMUIECKHE CBOMCTBA (PEAKITNU 3aMEeIICHUS
U TOPEHUs ), HAXOXKJIEHUE B MPUPOJIE, MOTYyUYECHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUW PAA. ODTUJIECH U NPOMNHIEH —
MPOCTEUININE TIPEICTABUTENIA AJIKEHOB: (U3MYECKHE W XHUMHUYECKHE CBOWMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAllMU, OKHUCJICHHUS U
MOJIMMEPHU3aIliK ), TOJyYeHUE U IPUMEHECHHUE.

Anxanuensl. byragumen-1,3 u  merwnOyragueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKUE CBONCTBa (peakiusi mnoiuMepusanuu). [lodmydeHue CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOECHHOCTU CTPOCHUS, TOMOJOTHUYECKUN PsAZ. AIETUIICH —
MPOCTEUIIMN  TPEICTaBUTENIb aJKUHOB: COCTaB, CTpoeHue, GU3HUECKHEe U
XUMUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHUS, TalOTCHUPOBAHUs, TUIpaTallvu,
TOpEeHUs), MOJyUYEeHUE U IPUMEHEHUE.

Apensl. benzon: cocras, cTpoenue, Gpuzndeckue U XUMUYECKHUe CBOMCTBA (peakiuu

TraJIOTEHUPOBAHUST M HUTPOBAHMS), IOJYYEHUE W TNPUMEHEHHE. TOoJyosd: COCTaB,

CTPOCHHC, d)I/IBI/I‘-IeCKI/Ie U XMMHUYCCKHE CBOMCTBA (DeaKHI/II/I TraJIOTCHHUPOBAHUA H

HI/ITDOBEIHI/IH) NOJYYCHHUEC U IITPUMCHCHHUC. TOKCUYHOCTH ApCHOB. I'eneTnueckas CBS3b

MEK]ly YTIE€BOJOPOJAMHU, MPUHAIIECKANUMH K PA3TUYHBIM KIIACCaM.

[TpupoaHbie UCTOYHUKU YTIIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHHIE HEDTIHBIC
razel. Hedth u e€ npoucxoxaeHue. CrnocoObl mnepepabOTKU HEPTH: TMEPEroHKa,
KPEeKUHT (TEPMHYECKUHM, KaTaIUuTHUUeCKuil), muponu3. [lpomykTbl mnepepaboTKu
HeTH, MX TMPUMEHEHUE B TMPOMBINUIEHHOCTH W B ObITy. KamMeHHBI yroiab u
MPOJIYKTHI €T0 TepepadOTKH.

OKCIIEpUMEHTAJIbHBIE ~ METOJbl HW3Y4YEHHsS BEIIECTB U UX MpPEeBpallCHUN:
O3HAaKOMJIEHUE C 00pa3laMu IMJIaCTMACC, Kay4yKOB U pe3uHbl; KoJuleKuuu «Hedptb» u
«YTOnb»; MOJETUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX;

MPOBEICHKE MPAKTHUECKOW paObO0ThI: MOJyUYeHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.
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Pacuértnrlie 3agaun

Boruncnenust mo ypaBHEHUIO XUMHUYECKON peakuuu (Macchl, 00bEéMa, KOJIMUECTBa
MCXOJHOIO BEUIECTBA WJIM MPOJYKTa PpEaKUUH IO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOI'O U3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucnopoaconepraiye opraHu4ecKue COeINHEHUS

[TpenenbHBIE OTHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJI: CTPOEHUE, PUZNYECKUE U
XUMHUYECKUE CBOWCTBA (PEaKUUU C AKTUBHBIMU METAJIaMH, TaJIOT€HOBOJAOPOAAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3M MEXIy MOJIEKyJIaMu CUpToB. JleiicTBue
METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaTomMHbie COUPTHL. DTUICHIIMKOIb U TJIMLEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO LIEIOYHBIMH METAJJIaMH, KaYeCTBEHHAS
peakuuss Ha MHOTOaTOMHbIe CHMpThI). JleficTBUE Ha OpraHu3M 4eJoBeKa.
[IprMeHenne rmIepruHa U STUICHTIIAKOIIA.

®DeHoJI: CTpOEHUE MOJEKYIbI, (PU3MUECKUE U XUMUYECKUE CBOMCTBA. TOKCHUYHOCTD
denona. [Ipumenenue deHoma.

Anpaerunpl U KeToHbl. DOpMaIbAETUl, alleTAIbIECTHA: CTPOCHUE, PU3NYECKUE U
XUMUYECKUE CBOMCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHMS, Kau€CTBEHHBIC
peaKLnn), MOJIy4eHUE U IPUMEHEHHE.

AIIETOH: CTpOeHHE, (DU3NYECKHE M XMMHUYECKHE CBOUCTBA (PEAKIIMU OKHCIEHUS U

BOCCTaHOBHeHI/IH), IIOJYYCHHMC M IIPUMCHCHHMC.

OnHOOCHOBHBIE TIpefe/ibHbIE KapOOHOBBIE KHUCJIOTHI. MypaBbUHasi U YKCYyCHas
KHCJIOTBI: CTpOeHue, (pu3ndeckue M XMMHYECKHUE CBOWCTBA (CBOMCTBa, 0oOIIME IS
KJIacca KHCJIOT, peakius dTepudukaium), nojrydeHue u npumenenue. CteapuHoBas u
OJICMHOBAs KHCJIOTHI KaK TMPEJICTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

CnoxHble 3¢GUPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIHN3 CIOXKHBIX
apupoB. Kupel. ['maponmu3 sxupoB. Ilpumenenuwe >xupoB. buomormueckas poJib

KUPOB.
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VYrneBoabl: cocTaB, KiacCHU(PHUKAIUSA YIIIEBOAOB (MOHO-, MU- U TOJUCAXaPHUJbI).
['moko3a — mpocTeduii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
bu3nyecKkne W XHUMHYECKUE CBOMCTBA (B3ammojeicTBue ¢ ruppokcumom memu(ll),
OKHCJICHHEe aMMHadyHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBIeHHE, OpOKEHUE
TJIFOKO3b1), HAX0KJIEHHUE B IPUPOJIE, IPUMEHEHHE, OMOIOrMYeCcKasi POJib.
®dotocunTe3. PpyKTO3a KaK H30MEP TITHOKO3bI.

Caxaposa — OPCACTABUTCIIb ANCAXapHUAOB, THAPOJIN3, HAXOXIACHHNC B IIPHUPOAC H

IIPUMEHEHHUE.

Kpaxman wu mnemnmonio3a Kak OpupojHble mnonumepbl. CTpoeHHEe Kpaxmaia u
HeJuToo3bl.  duznueckue W XUMHUYECKHE CBOMCTBA KpaxMmania (THAPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE ~ METOJbl W3YYEHHMS BEIIECTB M HMX MPEBpaIlCHUI:
MpOBEJICHUE, HAOMIOJICHUE M OINHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YECTBEHHBIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIECHHE STaHOJIa
okcunoM wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TUIMIIEPUHA C
ruapokcugom menu(ll)), anprerugoB (oKucIeHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rtuapoxcuaom wmenu(ll), B3aumopeiicTBHE Kpaxmanga C HOJOM);
MIPOBEICHHE MPAKTHUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.
Pacuérnblie 3anaun

Boruncienus mo ypaBHEHUIO XUMHUUYECKOU peakiuu (Macchl, 00bEéMa, KOJIMIECTBA
HCXOJHOTO BEIECTBA WM TMPOAYKTa pPEaKIMH IO HM3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'O M3 MCXOJHBIX BCIICCTB UJIH IIPOJYKTOB peaKI_[I/II/I).

A3oTcoiepKalue OpraHuuecKue COeTMHECHUS

Awmunpl. MeTHIaMUH M aHWJIMH: COCTaB, CTPOCHUC, d)I/IBI/ILIeCKI/IC H XUMHUYCCKHC

cBOMCTBA (TOpEHUE, B3AUMOJICHCTBUE C BOJIOW U KUCIOTAMM ).

AMHMHOKHUCIIOTHI Kak amM(OTEpHbIE OpraHuyeckue coeauHeHus. Duzndeckue u
XUMHUYECKHE CBOMCTBA AaMHUHOKHMCJIOT (Ha mpumepe TIuiuHa). buonorudeckoe

3HaAa4YCHHUEC aMHMHOKHUCIIOT. HGHTI/II[BI.
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benkn Kak OpUPOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsA M TpPETUYHAsT CTPYKTypa OeiakoB. XHUMHUYECKHE CBONCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peaklny Ha OCJKH.

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHUs BEIIECTB W HMX MPEBPAILCHHIA:
HAOJIIOICHUE U OIMCaHWE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OEJIKOB IpH
HarpeBaHUM, LIBETHBIE PEAKIIMH OEIIKOB.

BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

OCHOBHBIE TOHSTUS XHMHUHU BBICOKOMOJIEKYJSIDHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSS MOJEKYJSIpHas
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHMM —
MOJIMMEPHU3AIUS U MOJTUKOHEH AL

IInacTmMacchl (HOJ’II/IBTI/IJ'IeH, HOJHUITPONNIICH, TTOJMBHUHUWIXJIOPUI, HOJ'II/ICTI/IDOJI).

HarypaiapHblii W CHUHTETHYECKHME KavayKh (OVTaIMEHOBBLIM, XJIOPOIPEHOBBLIA U

H30HD€HOBBIﬁ). BoJiokHa: HaTypajbHbIC (XJ'IOHOK, mepCTh, I]IéJ'IK), HCKYCCTBCHHBIC

(aHCTaTHOG BOJIOKHO, BI/ICKO3a), CHHTCTHYCCKUC (KaHDOH )41 HaBCEIH).

OKCIIEpUMEHTAIBHBIE ~ METOABl M3YYEHHs] BEIIECTB M WX [PEBPALICHUI:
O3HaKoOMJIEHHE ¢ o0pa3laMu MNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H

Peanuzanust MeXNpeAMETHBIX CBSI3€M NMPU M3YYEHUU OpPraHudeckod xumuu B 10
KJIaCCE OCYUIECTBJISIETCS 4epe3 MCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTUWA, TaK U MOHATHUM, SBISIOLIAXCS CUCTEMHBIMHU Uil OTAEJBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO1Me ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBIICHUE, HAy4dHbId (HDaKT, TUIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KIacCHU(HUKalus, NEpPUOAUYHOCTb, HAOIIOJIEHUE,

HU3MEPCHUC, DOKCIICPUMCHT, MOJACIIUPOBAHMC.
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®dusuka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MOJEKYJa, YHEPreTUICCKHA
YPOBEHb, BEILECTBO, TEJIO, 00BbEM, arperaTHOEC COCTOSIHUE BEINECTBa, (PU3MYCCKHE
BCJIMYMHBI M SAMHHIIBI X U3MEPCHHSL.

buonorus: «merka, opraHusMm, Ouwocdepa, OOMEH BEMIECTB B OpTraHHU3ME,
¢dboTocHHTEe3, OHWOJOTMYECCKH AaKTHBHBIC BelnecTBa (OCJIKH, YIJICBOIBI, JKUPHI,
bepMeHTHI).

[eorpadusi: MuUHEpasbl, TOPHBIC TIOPOJBI, TOJE3HBIE HCKOIMAEMbIe, TOTILIUBO,
peCypCHI.

TexHoorHs: MUIIEeBBIC MPOYKTHI, OCHOBBI PAIIMOHAIBLHOTO ITUTAHUS, MOIOIIINE
CpEICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHUE TIPeTiapaThl, MATePHAIIbI U3

HUCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.
10 KJIACC «OPTAHMYECKAS XUMWS» YT TYBJIEHHBI YPOBEHD

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUU

[IpenMeT u 3HauY€HHWE OPraHUYECKOW XUMHUU, MPEJICTaBICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCAUHECHUMU.

DIEKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS.
BanenTHple BO3MOXKHOCTH aroMa yriepoaa. XMMHUYECKass CBA3b B OPraHUYECKHUX
COeIMHEHMsIX. Turbl TMOpUAM3aLMU aTOMHBIX OpOMTanei yriepoaa. MeXaHU3MBI
oOpa3oBaHMsI KOBaJEHTHOW CBA3M (OOMEHHBIH U JIOHOPHO-AKIENTOPHBIN). THIIBI
MepeKpbIBaHUsI aTOMHBIX OopOuTaneit; 6- u m- cBa3u. OauHapHasi, 1BOMHAs U TpOiTtHas
cBs3b. CriocoObl pa3pbiBa CBsi3el B MOJEKyJaxX opraHnyeckux BemiecT. [lonsTHe o
CBOOOJHOM pajiukaie, Hykjieo(uie u JeKTpoduIe.

Teopust cTtpoeHust opranndeckux coeauHeHud A. M. bytiepoBa u coBpeMeHHbIE
IIPEJCTABICHHUSI O CTPYKTYpE MOJEKYJ. 3HaYE€HUE TEOPUH CTPOECHUS OPraHUYECKUX
coeMHeHUH. MolieKysipHble U CTpYKTypHbIe (hopmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IUYHBIX BUJIOB: pa3BEPHYTAs, COKpALLEHHAs, CKEJIETHAS.

N3omepus. Buael nuzoMepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.
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OnexTpoHHbIE 3()(PEKTH B MOJEKYJIaX OPraHUYECKUX COCAMHEHUN (MHAYKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpeacraBinenne o KiIacCUPUKALUU OpraHUYecKkux BemecTtB. [loHaTtne o
dbynkmonansHoU Tpymme. ['omonorus. ['omonornyeckue psasl. Cuctemaruyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBuaibHBIE Ha3BaHUs
OTJEJIBHBIX ITPEICTABUTEIICH.

Ocobennoctu u KJaccudukanus OpraHUYeCKuX peaKIuii.
OKHCIIUTETFHOBOCCTAHOBUTEIIBHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

OKCIEepUMEHTAIbHBIE ~METOJbl M3y4YeHHs BEIIECTB W HMX MpEeBpallleHU:
O3HaKOMIJIEHHE C 00pasllaMyu OpraHMYECKHUX BEIIECTB M MaTepHuajaMi Ha WX OCHOBE;
OTBITHl 1O TPEBPAIICHUIO OPTaHWYECKUX BEIIECTB NpH HarpeBaHUM (TUIaBIICHHE,
oOyriauBaHUE M TOpPEHHUE); KOHCTPYHPOBAHHE MOJENIEH MOJIEKYJ OpPraHu4eCKHX
BEIIIECTB.

YrneBogopoasl
Anxanbl. ['omonoruueckuil psj ankaHoB, oOmas (opmyna, HOMEHKIaTypa U

U30Mepus. DIJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ alIKaHOB,

sprubpuansanus  aTOMHBIX — opOuTalnedl  yriaepoga, ©-CBa3b. KoH(opmepsl.
DU3NYECKHUE CBOMCTBA aJIKAHOB.
XWMHYECKHE CBOWCTBA ajKaHOB: PEAKIMU  3aMEIICHHsS, HW30MEpHU3allnH,

JNETUIPUPOBAHUS, LUKIU3ALMUA, NUPOJIU3a, KPEKHUHTa, ropeHus. lIpencrasieHue o

MCXaHU3MC DeaKI_[I/Iﬁ PaauKaJIbHOI'O 3aMCIIICHUA.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs: U MPUMEHEHUE AJIKAHOB.
[Muknoankanel. OOmas ¢opmyna, HOMeHKiarypa u wuzomepus. OcoOeHHOCTH
CTPOEHHUSA M XMMHUYECKUX CBOMCTB MaJbIX (I[MKJIOMPONAH, HUKIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, UKJIOTEKCaH) MUKIoANKaHOB. CriocoObl TOMydYeHHs] M TIPUMEHECHHE
IIUKJIOATKAHOB.
Ankensl. ['oMojoruueckuit psjx  alkeHOB, oOmas QopMyna, HOMEHKJIATypa.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AIKEHOB, SP THOpHIM3ALUS
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aTOMHBIX opOwuTaneil yriepoma, o- U 7- cBsi3u. CTPYKTypHas M TE€OMETpUUYECKAS
(uucrpanc-) nzomepus. Pu3nyeckue CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOMCTBA: pC€aKn NMMPUCOCANHCHM:, 3aMCILICHUSA B O-IIOJIOKCHHUC ITPpH

I[BOﬁHOfI CBA3H, IIOJIMMCPHU3AIUN W OKHCIICHHA. [IpeacraBieHUE O MEXAHU3ME

peaklMy 3IeKTpoPuIbHOro npucoeanHenus. [Ipasuno MapkoBHUKOBA.

KauecTBeHHBIC PCaKI Ha I[BOﬁHYI-O CBA3b.

CriocoOsbl IMOJIY4YCHUA U IPUMCHCHUC AJIKCHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONPsDKEHHBIE, H30JUPOBAHHbBIE,

KyMyJIupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMHUYECKHUX CBOWCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoegunenue. llonnmepusanus CONpsKEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U TPUMEHEHUE aIKaUEHOB.

Ankunbl. ['oMoJloTMUecKUi psii alKUHOB, oOmiast GopMmyia, HOMEHKIATypa U
M30MEpUS. OIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB,
Sprubpuan3anus aTOMHbIX opOouTanei yriaepoaa. ®usnyeckue CBOMCTBA AJIKUHOB.

XUMUYECKHE CBOMCTBA: PEAKIIUU MIPUCOSTUHEHUSI, TMMEPU3ALINN U TPUMEpPU3AIUU,
okuciieHus. KucimoTHble CBOMCTBA AJIKUHOB, UMEIOIIUX KOHLIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakliy Ha TPOWHYIO CBS3b.

CriocoObl IOJTy4eHHS 1 PUMEHEHHE alTKMHOB.

ApomaThyecKkue YrieBoaopoasl (apeHsl). ['omMosornueckuili psj apeHoB, oOmias
dbopmysa, HOMEHKIIaTypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH301J1a. HDaBI/IHO APpOMATHUYHOCTH, IIPUMCDPBI APpOMATHYICCKHUX

coenuHeHur. Ousnueckue CBOWCTBA APEHOB.

XUMHYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOIOB: p€aknuu 3aMCIICHUA B
OEH30JILHOM KOJbOC MW YIJICBOAOPOAHOM paJuKalIC, pCaKOuu IPUCOCANHCHUA,

OKHCJICHUC T OMOJIOTOB OeH30:1a. [IpeacraBiaeHue 0 MEXaHM3ME  peaKIui

IeKTpopMiIbHOTrO 3amemieHus. llpencraBieHne 00 OpHUEHTUPYIOLIEM JEHCTBUM

3aMecTUTeNieli B OCH30JIbHOM KOJBIIE Ha TMpUMEpPe alKWIbHBIX PaIUKaJoB,

KapOOKCUIIbHOM, THAPOKCUIIBHON, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
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Oco0eHHOCTH XMMUYECKUX CBOMCTB cTtupona. [loaumepusanus ctupoia.
Crioco0bl 1oJTy4€eHUsl U IPUMEHEHUE apOMaTHYECKUX YIJIEBOAOPOIOB.
[Tpuponnsrii raz. [lomytHsie HedTAHBIEC Ta3bl. HedTh u €€ npoucxoxaeHue.

KaMeHHBI# yroib 1 MPOIyKTHI €ro epepaboTKy.
CnocoObl  mepepaboTKu  HepTH:  MEeperoHka, KpPEeKUHT  (TePMUYECKUU,

KaTaJuTHuueckuii), pudopmunr, nuponus. [IpomykTel mnepepaboTku HePTH, UX
IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B OBITY.
I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.
DONEeKTpOHHOE  CTPOCHHE  TaJOr€HIPOM3BOJHBIX  YIJIEBOAOPOAOB.  Peakuum

3aMCIICHUA rajJJorcsa Ha THAPOKCOI'PVIIILY, HUTPOTI'PVIIILY, NUAaHOT'PVIIITY,

aMuHOrpynmy. /[eiicTBHE Ha TajJOreHIPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO PacTBOpa

IEIIOYH. B3aHMOﬂ€ﬁCTBHG JUTraJIOrCHaJIKaHOB C MarHHCM MW ITHHKOM. IlonsaTue o

MCTAJJIOOPTaHNYCCKUX COCIUMHCHUAX. Hcnonn3oBaHue raJIOTrCHIIPON3BOAHBIX

YIJICBOAOPOAOB B 6I>ITy, TCXHHUKC U IIPU CHHTC3C OPIraHUYCCKUX BCIICCTB.

OKCTIepUMEHTATFHBIE METO/Ibl M3YYCHUS BEIIECTB U WX MPEBPAIICHUN:. U3yueHHE
(Gu3NYECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPUMOCTh), KAaUECTBEHHBIX pPEaKIMH
YIIEBOIOPOAOB Pa3IMuHBIX KjaccoB (oOeciBeunBaHUE OPOMHOM WM MOJHOW BOJPI,
pacTBopa IepMaHraHaTa Kajus, B3aUMOJCHCTBHE alleTWIeHa C aMMHaYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHUE YTIIepo/ia U BOAOpoa B
OpraHMYECKUX BEILECTBAX; IOJy4YEHHE OTHJIEHAa M M3yYEeHUE €ro CBOMCTB;
o3HakomiieHne ¢ KoiuiekiusMu «Hedte» m «Yrompy, ¢ oOpas3mamu TuiacTMacc,
KayduyKOB U  pE3UHbl;  MOJEIMpPOBaHUE  MOJIEKYJ  YIJIEBOAOPOJOB  H
raJIOTeHITPON3BOTHBIX YTIIEBOAOPOIOB.

Kucnoponconepxaiiue opraHndeckue COeAMHEHUS

[TpenensHble O1HOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKYJ (Ha IpUMEpPe METaHOJIa U
sTaHona). ['omonorumdeckuit psg, obmas Gopmyna, M30MepuUs, HOMEHKIATypa H
kiaccudpukanus. Gu3ndeckre CBONCTBA MPEEIbHBIX OJTHOATOMHBIX CITUPTOB.

Bopopoanbie ¢Bsi3u MEXAYy MOJIEKYJIaMH CITUPTOB.
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XUMHUYECKHE CBOWCTBA: pEAKIUU 3aMELICHUsA, JETUApATAlMU, OKHUCICHUS,

BBaHMOHeﬁCTBHC C OpraHM4€CKUMH U HCOPraHM4CCKUMHU KUCIIOTaMH. [IpeacraBiacHue

0 MCXAaHHU3MC DeaKHI/Iﬁ HVKJ'ICO(bI/IJIBHOFO 3aMCIICHU . KauecTBeHHas peaKnuus Ha

OJIHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa M METaHOJa HAa OpPraHHU3M YeEJOBEKa.
CnocoObl OJTy4eHHs U IPUMEHEHHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa u wu3oMepus. OCOOCHHOCTH (PHU3UYECKUX U
XUMHUYECKHUX CBOWCTB.

MHoroaromMHble CHOUPTBI — JTWIEHIJIMKOJIb W IHLepuH. Pusznueckue u
XUMHUYECKHE CBOWMCTBA: PEaKIMM 3aMEIICHUs], B3aUMOJICUCTBUE C OPTraHMYECKUMU H
HEOpPraHWYECKUMHU KHUCJIOTaMHU, KayeCTBEHHAsl peaklis Ha MHOTOATOMHBIE CIUPTBHI.
HeiictBue Ha opranu3sM yenoBeka. C(CnocoObl MOMy4YeHUS U NPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHUE TUIPOKCOTPYIIBI U
OeH3onpHOTO siApa. Puzmueckue cBoicTBa (eHosa. OCOOCHHOCTH XMMHUYECKHX
cBoiicTB (eHona. KadectBeHHble peakuuu Ha @eHoda. TokcuyHocTh (peHomna.
Crioco0OsI onryueHus U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOJIA.

KapOoHunbpHbIE COCAMHEHUS — albACTHUABl M KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM TIpymnmbl. ['omMonoruueckue psabl albJIeru0B M KETOHOB, OO0IIast
dbopMmyia, n3omepus U HOMeHkIaTypa. Pu3nueckne CBOMCTBA albACTHUIOB U KETOHOB.

XUMUYECKHE CBOWMCTBA ajbJCTHUAOB W KETOHOB: pEAKIUW MPUCOSANHECHUS.

HDC,Z[CTaBJIeHI/Ie O  MCXAHMU3MC DeaKHI/Iﬁ HVKHeOd)I/IHBHOFO IIPUCOCANHCHMNA.

OkucneHue anbAETUIOB, KAaue€CTBEHHbIE peakiuu Ha anpaerujbl. CrnocoObl
[OJIYYECHUS U IPUMEHEHUE aJIbJIETU0B U KETOHOB.

OmHOOCHOBHBIE TIpee/bHBIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCJIOT. M3omepuss u HoMeHKkiatypa. OU3nuecKkrue CBOMCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpoaHBIE CBS3M MEXKTY

MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.
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XUMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA, PEaKIUsl dTEpUPUKAIINN, PEAKITIH C
YYaCTHEM YTJIEBOJIOPOJHOIO pajiuKaia.

Oco0EeHHOCTH CBOMCTB MyPAaBbUHOM KHCIIOTBHI.

[Tonstue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOXXHBIX 3(1)I/Ian, AHTHUApHUAAX,

TaJJOIrCHAaHIruapuaax, aMmuaax, HUTpHrJiax.

Mmuoroo0pasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB HENpENEIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KUCIIOT, TUPOKCUKAPOOHOBBIX
kucnoT.  IlpeacraBuTenu  BbICIIMX ~ KapOOHOBBIX  KHUCJIOT:  CTEapHHOBasd,

nHaJbMUTHUHOBAA, OJCHUHOBAsA, JHHOJCBAA, JIMHOJICHOBAsA KHUCJIOTHI. CriocoOn1

MOJIyYeHUS M IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonorunueckuit psa, oOmas dopMmyna, HU30MEpUsS W
HOMEHKJIAaTypa. (PU3NYECKME M XUMHUYECKUE CBOMCTBA: TUAPOJIM3 B KHUCIOW U
IECJIOYHOM Cpelie.

Kupwi. CtpoeHue, Quznyueckrue U XUMHUYECKHME CBOMCTBA KUPOB: THAPOJIHU3 B
KHCIION W 1EenoyHou cpene. OCOOEHHOCTH CBOWMCTB JKHPOB, COACPMKAIIUX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpPO/IE.

MpbUT4 KaK CONMU BBICIIMX KapOOHOBBIX KHUCIIOT, UX Morolee nerctBue. [lonstue o

cuHTeTnyecknx Morommx cpeactsax (CMCQO).

OO611ast xapaKTepUCTHKA YTIEBOIOB.
Knaccudukanus yrieBooB (MOHO-, TU- U TIOJTUCAXAPUIBI).

Monocaxapuapl: TIIOKO3a, (pyKTO3a, rajakTo3a, pudo03a, JAE30K- CUpubdo3a.

DuU3NYECKNE CBOMCTBA U HAXOXKJICHUE B IPUPO/IE.

dotocunTes. Onrudeckass usomepus. Koiapuaro-mienHass TayroMepus Ha IIPUMEDPE

MOJICKYJIBI T[JIFOKO3bI, IPOCKIIMU Xeyopca, o, B -dHOMCPHI I'’'TFOKO3bI.

XUMHUYECKHE CBOMCTBA TVIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJACTHIHON
Ipynm, CHOUPTOBOE M MOJIOYHOKHUCIOE OposkeHue. IIpuMeHeHHe TIoKO3bl, €&

3HA4YCHUC B JKU3HCACATCIbHOCTHU OpPraHu3mMa.

48



Jucaxapuapl: caxapo3a, MalbTO3a W JIaKTO3a. BoCCTaHaBIMBAWOIIME H
HEBOCCTaHABIMBaWIIKUE aucaxapuabl. [uaponus aucaxapugoB. HaxoxnaeHue B
MIPUPOJIC U PUMEHEHUE.

[Tonucaxapuapl: Kpaxmall, TIMKOTeH M Uesurono3a. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmasa, IIIMKOTeHa U eJUTI0103bl. Pu3nuecKkre CBOMCTBA Kpaxmaa U eJITI0I03bI.
XuMUYeCcKre CBOMCTBA Kpaxmasa: TUAPOIIU3, KAYECTBEHHAS! PEAKIIHs C UOIOM.
XVMHUYECKHE CBOMCTBA IEJUTIONO3bI: THIPOJIN3, MOTyYeHUE F3(PUPOB LEILTIOIO03bI.
[TonsaTre 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTATHBIN MIETK).

OKCIEpPUMEHTAIBHBIE  METOJbl H3y4Y€HHUs BEIIECTB W MX IPEBPAlLCHUI:
PacTBOPUMOCTh Pa3jIMYHbIX CIIUPTOB B BOJIE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHMCJIEHHE STWJIOBOIO CIMPTAa B aJbJCTHJ HA PACKAIEHHOM MEIHOW IPOBOJIOKE;
OKHUCJIEHHE ATUJIOBOIO CHUPTA AUXPOMATOM Kaius (BO3MOXKHO HCHOJb30BAHHE
BUJICOMATEPHAIIOB); KAYECTBEHHbIE pEAKIMM Ha adpAeruibl (C THIPOKCHIIOM
nuammuHcepeopa(l) u rugpokcugom Meau(ll)); peakuus rounepruHa ¢ TUIPOKCUIOM
meau(ll); xumudeckue CBONCTBAa pacTBOpa YKCYCHOM KHCIOTBI; B3aHUMOJCHCTBHE
pacTBopa TOK03bl ¢ Tuapokcuaom Menu(ll); B3aumoneiicTBue kpaxmanaa ¢ MOJIOM;
pellIeHre FKCIIEPUMEHTAIbHBIX 3aJa4 1o TemMaM «Cnupthl U ¢peHoby. «KapOoHOBbIE
KUCIOTHI. CIIOKHBIE dPUPHD.

A3oTrcoaeprkane OpraHMuecKue COeIMHEHHUS

AMHHBI — OpraHMYEeCKHE MPOU3BOAHBIE aMMHaka. Knaccudukanuss aMUHOB:
anudaruyeckue U apoMaTUYECKue; MepBUYHbIE, BTOPUUHBIE U TpeTUyHble. CTpOeHHE
MOJIeKyJ, oOmas QopMyna, HW30MepUs, HOMEHKIATypa M (PU3NYECKHE CBOICTBA.
XYUMHUYECKOe  CBOWMCTBAa  anu(paTUYECKUX  aMUHOB:  OCHOBHBIE  CBOICTBA,
ANKUIMPOBAHKE, B3AMMOJICHCTBHE MEPBUYHBIX AMUHOB € a30TUCTON KuciaoTon. Comnu
ANKUIaMMOHMS.

AHWIIMH — NpEeJCTaBUTENb aMHHOB apoMaTudeckoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHME TPyl aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XMMUYECKUX

CBOMCTB aHWJIMHA. KaueCTBEHHbIEC peaKIii HA AaHUJIVH.
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CriocoObl mMONy4YeHUs] W mNpuMeHeHHe anudaruyeckux amuHOB. [lomyuenue
aHWINHA U3 HUTPOOEH301a.
AmuHOkucoTEl. Homenknarypa u wn3omepusa. OTaenpHblE IPENCTaBUTENN

O AMHWHOKHCJIOT: I'JIMIOIHWH, aJTaHUH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJIYTAMHMHOBAsjA KHCJIOTA,

JIU3WH, THMCTCHH. OnTtuyeckas HN30MCpHUA  aMHHOKHCJIIOT! D-u_ L-aMMHOKHCIIOTEI.

dusznyeckrue CBOMCTBA AMHHOKHCIOT. XMMHUUYCCKME CBOMCTBA aMHMHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COSTUHECHUM, peaKIus MOJIMKOHSHC ALK, 00pa30BaHKe
MENTUIHOW CBsI3U. buojornueckoe 3Hauy€HHE AMUHOKUCIOT. CUHTE3 U THAPOIU3
IICIITHU/IOB.

benku kak npupoaHbie noauMepsl. [lepBuunas, BTopuuHasi 1 TpeTUUHAs CTPYKTypa
0enkoB. XHMMHYECKHE CBOMCTBA OENKOB: THUAPOJIM3, JICHATYpAlls, KaueCTBEHHBIE
peaKIuy Ha OeJIKH.

[loHsiTue 00 a30TCOACPKAIINX I'CTCPOLHUKINYICCKUX COCIMHCHUIX.

HI/IDI/IMI/II[I/IHOBBIG U TIYPHUHOBBIC OCHOBAHWUI. HVKJ'IeI/IHOBBIC KHCJIOTBI. COCTAaB,

CTPOCHUC U OMoJoruyecKas POJIb.

DOKCIIEpUMEHTAJIbHBIE ~ METOJIbl W3YYEHMsS] BEIIECTB M HMX [PEBPAICHUI:
pacTBOpeHHe OCIKOB B BOJC; JICHATypauus OEIKOB IIPH HArpeBaHUU; I[BETHHIC
peakiuu Ha  O€NKM; pelIeHHWe OKCIEPUMEHTAIBHBIX 3aJa4 MO0  TeMaM
«A3oTcoaepKale OpraHM4YecKUue COeAMHEHMS» U «Pacmo3HaBaHUE OPraHUYECKHUX
COCITMHECHUI.

BricokoMOJIeKyIsIpHBIE COSTUHEHUS

OCHOBHBIC TIOHSTUS XHUMHHU BBICOKOMOJICKYJIIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3AIlMU, CPEAHSS MOJICKYJsipHas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJIIPHBIX COCAUHEHUM —

NoJIMMCpu3alda M IIOJHUKOHIACHCALIMA. [IpeacTaBiaeHUE O CTEPEOPETYISIPHOCTH H

HaJMOJEKYISIPHON CTPYKTYpPE MOJMMEPOB, 3aBUCUMOCTh CBOMCTB ITOJMMEPOB OT HX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHMA.
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[Tomumepubie  Marepuansl.  [ImactmMacchl  (MOMMATHIICH,  TOJUIIPOITHJIEH,
NOJUBUHWIXJIOPHU,  TOJUCTHPOJ,  IMOJIMMETUIMETaKpHUiaT,  IMOJUKApOOHATHI,
nonudTHIIeHTepedTanar). Y Tunnsanus u nepepaboTka IiacTuKa.

DnacToMephl: HaTypaldbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJIMEeHOBBIH,
XJIOPOTIPEHOBBIA, U30TIPEHOBBIN) U CHIMKOHBL. Pe3nHa.

Bonokna: HarypajbpHBIE (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

HOJII/IMGDBI CIICMaJIbHOI'O HAa3HAYCHUA (Te(bJIOH, KCBJIAP, JJICKTPOIIPOBOAAIINC

IIOJIUMCPHI, 6HOD33HaraeMBIe HOJ'II/IMCDBI).

OKCIEpUMEHTAIBHBIE  METOJbl H3y4Y€HUs BEIIECTB MW MX IPEBPAllCHUN:
O3HAaKOMJIEHUE C 00pa3uaMy NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB; PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Pacrnio3HaBaHue macTMacc
Y BOJIOKOH.

PacuérHble 3a1aun

Haxoxaenue MonekyIsipHOH (pOpMyJIbl OPraHMYECKOr0 COEIMHEHHSI IO MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKICHUE MOJEKYJIIPHOU (OpMyJIbl
OpraHUYeCcKOro CcoeauHeHus 1o Macce (00bEMY) TMPOAYKTOB CrOpaHus; IO
KOJIMUECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEAKUUU W/WIM HCXOIAHBIX
BELIECTB; YCTAHOBJEHHE CTPYKTYpHOU (HOpMyJIbI OpPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XHMMHUYECKHX CBOWCTB WJIM CHOCOOOB TOJYYEHHS; ONPEAEIICHUE 0JIU
BBIXO0/1a POAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3U

Peanmmsanust MeXNpeIMETHBIX CBSA3€H NPU M3YYEHWH OPraHUYECKOM xumuu B 10
KJIACCE OCYIIECTBIISIETCS 4Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSTUH, TaK U MOHATUH, IPUHATHIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHOHAYYHOTO

LUKJIA.
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OO1ue ecTecTBEeHHO-HAyYHbIE TIOHSATHUS: SBJICHHE, HAy4yHBI (DaKT, THUIOTE3a,
TEOpus, 3aKOH, aHalIMu3, CHUHTE3, KilacCU(UKaAIMs, HaOI0IEeHUEe, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

@dusuka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, DJHEPTreTUYECKUI
YPOBEHb, BEILIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHME BEUIECTBa, (pU3MUECKHE
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

buonorus:  kierka, oOpraHm3M, OJKOcHCTeMma, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpOoHBIM TUI TUTaHUs, OpOXKEHUeE,
dboTocuHTE3, NbIXaHUE, OCIKH, YTIIEBOIbI, JKUPHI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpa¢us: mosie3Hble NCKOMAEMBIE, TOILUINBO.
TexHonorus: NUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO IUTAaHUS, MOIOLIUE

cpcacTBa, MaTCprajibl U3 NCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKA S XUMMSI» BA3OBBIN
YPOBEHD TeopeTtnyeckue OCHOBbI XUMHUHU
XUMHYECKUH 351IeMeHT. ATOM. SIApo aToMa, U30TONBL. DJIEKTPOHHAsE 000JI0UKa.
DHEepreTHYecKue ypOBHH, MOAYPOBHH. ATOMHBIC OopOuTanmu, S-, P-, d-d1eMeHTHI.
Oco0OeHHOCTH pachpelesieHus DJIEKTPOHOB IO OpOUTAIsIM B aToMax JJIEMEHTOB
MEPBBIX YETHIPEX NMEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnonnueckuitl 3akoH u [leprnonnueckas cucrema XumMudeckux sneMeHtoB [l. .
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa u llepumonnueckoil cuCTEMbI
xumuueckux snemeHToB . M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHYECKUX JJIEMEHTOB H
o0pa3yeMbIX UMM HPOCTBIX M CIOXKHBIX BEIIECTB M0 rpynnaM U nepuogam. 3HadeHHue
MIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrtpoeHue BeliecTBa. XUMHUECKas CBs3b. BUIbI XUMHUECKOHN CBSA3U (KOBaJICHTHAs

HETOJISIpHAs W TIOJSIpHAsl, WOHHAS, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUS
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KOBAJICHTHOMN XUMHUYECKOU cBs3u (OOMEHHBIN U JIOHOPHO-

AKIENTOPHBIN ).

Bonopoanas cBsA3b. BaneHTHOCTb. DIIEKTpOOTPULIATENLHOCTh. CTENEHb OKUCIICHUS.
HoHbl: KaTUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH ITIOCTOSHCTBA
cocTaBa BellecTBa. THUIBl KPUCTAJUIMYECKUX PEMIETOK. 3aBHCUMOCTb CBOMCTBA
BEIIECTB OT TUIA KPUCTAIMYECKON PELIETKY.

ITonstue o AUCIICPCHBIX CUCTCMAX. Hctunabie KOJUIOMAHBIC paCTBOPHLI.

MaccoBas 10J1 BELIECTBA B pacTBOPE.
Knaccudukanus Heopranndeckux coenuHeHuid. HoMeHKmatypa HeEOpraHM4ecKux

BellecTB. ['eHeTmueckas CBSA3b HEOPraHMYECKUX BEUIECTB, NPHHAMIEKAIIMX K
Pa3INYHBIM KJIACCAM.

Xumnueckas peakuusa. Kmaccupukanus XMMUYECKUX PEAKIUN B HEOPraHMYECKOU
Y OPraHUYECKOM XMMHUU. 3aKOH COXPAHEHMS MAcChl BEUIECTB; 3aKOH COXPAHEHUS U
MPEBPAIICHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIUYHbIX (akTopoB. OOpaTtuMbie
peakuuu. XuMHuueckoe paBHoBecue. DakToOppl, BIMSIOIIME HAa COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Onexkrponautnueckas aucconmanus. CunbHble M cinadble anekTposnTel. Cpena
BOJHBIX pPACTBOPOB BELIECTB: KHCJAs, HEWTpanbHas, IienoyHas. lloHatne o

BOJIOpoJIHOM mokazatene (PH) pactBopa. Peakumu wmonHoro oOmena. ['maponus

HEOPraHMYCCKUX U OPraHMYCCKHX BCILICCTB.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKI . [loHsiTue 00 QJICKTPOJIN3C

pacILUIaBOB ¥ PACTBOPOB coJieil. [ IpuMeHeHne D IeKTpoan3a.

OKCHEPUMEHTAJIbHBIE METOAbl HW3YyUYEHUS BEIIECTB M UX NPEBPAIICHUN:
neMoHcTpanus Taomui «llepuoandeckas cucrema xumudeckux syemeHToB .M.
MenneneeBa», HM3y4eHHE MOJENEH KPUCTAUIMUECKUX PEMIETOK; HAONIOJCHHE W
OTMMCaHUE JEMOHCTPAIMOHHBIX U JJaOOPATOPHBIX OMBITOB (Pa3jI0KEHHUE MEPOKCHIA
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BOZIOPOJA B IIPUCYTCTBUU KATalU3aTopa, OINPEACIIEHUE CPEIbl PACTBOPOB BEILECTB C
[IOMOIIIbI0 YHMBEPCAJIBHOIO WHJMKATOPA, PEaKLUHU HOHHOTO OOMEHA); MPOBEICHHE
MpaKTHUECKON paboThl «BnusHue paznuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU

PCaAKINM).

Pacuérturlie 3amaun

Pacuértnr mmo YPaBHCHHUAM XUMHNYCCKHX peaKuHﬁ, B TOM 4YHCIIC TCPMOXHUMHUUICCKUC

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BaHUECM ITOHATHA «MACCOBas J0JIA BCIICCTBA».

HGOpFaHI/I‘IeCKaﬂ XUMUA

Hemeramnbl. Ilonoxenne HemetaisioB B Ilepumonnueckoil cucteMe XUMHUYECKUX
anementoB J[.M. MenneneeBa u ocoOeHHOCTH cTpoeHUs aroMoB. Dusunueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETALIOB (Ha MpUMEpEe KHCIOpOJa, CEpHI,
dbocdopa u yriaeposa).

XWUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJIOT€HOB, CEPBI, a30Ta,
dbocdopa, yriepona u KpeMHUSA) U UX COCTUHEHUHN (OKCUAOB, KUCIOPOACOICPHKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. Ilonoxkenne wertamioB B Ilepuoanueckoil cHCTEME XHMHYECKHX
anemeHToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJICKTPOHHBIX 000JIOUEK
aToMOB MeTayoB. O61muMe ¢pusndeckure cBoiicTBa MeTauioB. CrilaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIITUX META/UIOB (HATpUid, KaJIUi, KaJdbIl[Mi, MarHui,

AJTIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHU.

OO6mue cmocoObl ToNydeHHs MeTauioB. Meramtyprus. Koppo3usi Merasuios.

Crioco0bl 3a1uThI OT KOppo3uu. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.

9KCH€pI/IM€HTaHBHBI€ MCTOJblI M3YUCHHA BCHICCTB M HX HpeBpameHHﬁ: HN3Yy4YCHHUC
KOJIIICKIITNH «MeTtanbl u CIIJIaBbI», 06pa3u013 HEMCTAJIJIOB, PCUICHUC

OKCIICPUMCHTAJIbHBIX 3aj/1a4; Ha6JIIO)ICHI/I€ N OIIMCaHNC JCMOHCTPAIMOHHBIX H
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71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHAA ATIOMUHHUS C PacTBOpamMH

KHCJIOT U menoqeﬁ, Ka4CCTBCHHLIC PCAKIITMU HAa KaTHUOHLI MGT&J’IHOB).

Pacuérturlie 3amaun

Pacuétel Maccel BemecTBa WiIM OOBEMA ra3oB IO HM3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUU BELIECTB;
pacu€Tsl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO U3
BEILIECTB UMEET IPUMECH.

XUMHS U KU3Hb

Ponb xuMum B 00€CH€UeHHHM 3KOJOTMYECKOM, SHEPreTHYECKOM M MUIIEBON
0€30MacHOCTH, Pa3BUTUM MeIUUUHBL. [lOHATHE O HAy4YHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOIIMX HAyYHBIX MPUHUUIAX MPOMBIIUIEHHOTO MOJYYEHHS
BAKHEWIIUX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MAaTEPUAJIOB: BaXKHEWIIINE CTPOUTEIBHBIE MATEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHualibl, KpPacKH, CTEKJIO, KepaMuKa, MaTephayibl s
AJIEKTPOHUKH, HAHOMATepHUabl, OPraHUYeCKIUE U MUHEPAJIbHBIE y100pEHUsI.

XAMHSLT W 3I0pOBbE 4YEJIOBEKA: IPABWJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia 0€30MaCHOTO MCIOJIb30BAHUS MpENapaToB ObITOBOW XMMHH B
ITIOBCEIHEBHOM KU3HM.

MexnpeaMeTHble CBA3U

Peanuzauuss MeXNpeaMETHBIX CBSI3€d MPU U3YYEHUH OO M HEOpPraHW4YecKOu
xumMud B 11 Kjacce OCyIIECTBISIETCS 4Yepe3 HCIOJNb30BAHME Kak OOIIuX
€CTECTBEHHOHAYYHBIX MOHSATUH, TaK U TOHSTUH, SBISIOUMXCS CHUCTEMHBIMU MJis
OTJIEJBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: HAY4YHBIN (DakT, TUIoTe3a, 3aKOH, TeOpus,
aHaiu3, CHUHTE3, KiacCU(pUKAlMs, MEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,

MOACINPOBAHUC, U3BMCPCHUC, SABJICHHUC.
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du3nka: MaTepus, SHEPrus, Macca, aTroM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHUE BeIIeCTBA, (PU3MYECKUE BEIUYUHBI U E€IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, sKocuctema, omocdepa, Makpo- ¥ MUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasibl, TOPHBIE TOPOIBI, IOJE3HBIE HCKOMAaeMble, TOILIMBO,
pECypCHI.

TexHonorus: XWUMHYECKass NPOMBIIIIEHHOCTh, METAJUIYPrusi, MPOU3BOIACTBO
CTPOUTENIbHBIX MaTepHaJiOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHUILEBAs
MIPOMBIIICHHOCTb, dapmareBTUYECKAs IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX IIpenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUasioB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KITACC «OBIIAA 1 HEOPITAHUYECKAA XMW »

VTJIYBJIEHHBIN VPOBEHD TeopeTHueckie OCHOBHI XMMHH  ATOM.
CocTtaB aTOMHBIX s/iep. XUMUYECKUAN 3TIEMEHT. MI30TOMBI.

KopnyckyiagpHO-BOJIHOBOW  AVaJIW3M, JBOUCTBEHHAS IIPUPOJA  DJIEKTPOHA.

CTpocHHE SIEKTPOHHBIX O000J0YEK aTOMOB, KBAHTOBBIC UYHCIA. DHEPreTHUECKHUEC
YPOBHU U MOAYPOBHH. ATOMHBIE opOuTanu. Kiraccupukamnus XAMHUIECKHX DJIEMEHTOB
(s-,p-,d-,f-onementer). PacnpenencHue 3JICKTPOHOB IO ATOMHBIM — OpPOMTAIIAM;

OPUHIIWII MHHHUMYMA J3HCPIHMHU, ITPHUHIIMII HaVJII/I, IIpaBUJIO XVHI[EL QHGKTPOHHI)IG

KOH(UTYpallM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOJIOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIE KOH(UTYpAIIUH HOHOB.

ITousgtue 06 DHCEPIrumn HOHU3aAllMM, 3HCPIHUHU CpoaACTBA K DJICKTPOHY.

DIEKTPOOTPULIATENBHOCTbD.
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[lepnognueckuit 3akoH u [lepnonnueckas cucrema xumudeckux sneMeHTos [l. .
MenneneeBa. Cpsa3p nepuoauyeckoro 3akoHa u [lepuoauueckod  CHUCTEMBI
XUMHAYECKUX  JJEMEHTOB C  COBPEMEHHOM  TEOPHUEHM  CTPOCHHsS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M 00pazyeMbIX UMHU
MIPOCTBIX M CIIOKHBIX BEIIECTB I10 IPYIINAM U NEpUOAaM. 3HAYEHUE MTEPUOTUYECKOrO
3akoHa /. 1. Mennaeneena.

XnuMuuecKkass CBs3b. BuIpl XMMHMYECKOW CBSI3M: KOBAQJICHTHAs, WOHHAs,
MeTaiudeckas. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON CBSI3U: OOMEHHBIN U
JOHOPHO-AaKLENTOPHBIN. DHEPrus U JUIMHA CBsI3U. 110JIApHOCTB, HANPABIEHHOCTH U
HAaCBhIIaEMOCTh KOBAJIEHTHOM cBs3U. KpatHbie cBsa3u. BogopoaHas cBs3b.
MeXMOIeKyIIIpHbIE B3aUMOIECHCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/II[I/1321HI/I51 ATOMHBIX

opoutanei. CBsA3b 3JIEKTPOHHOM CTPYKTYpbl MOJEKYJI C HUX T'€OMETPUUYECKUM
CTpO€HHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO MEPUOA).
[IpencraBieHre O KOMIUIEKCHBIX coeluHeHHaX. CocTaB KOMILJIEKCHOIO HOHA:

KOMHHCKCOO6pa3OBaTCJ'IB, JIUTaHAbI. KoopaunamuonHoe uyuciao. HomeHkmarypa

KOMILUICKCHBIX COE€OMHEHMH. 3HadYeHUE KOMIUIEKCHBIX coeauHeHuil. Ilonarue o

KOOPJIMHAITUOHHOW XUMUH.

BemectBa ~ MOJIEKYJSIpHOTO UM HEMOJIEKYJSIPHOTO  CTpO€Hus.  THuIbl
KPUCTATMYECKUX PEIETOK (CTPYKTYp) M CBOWCTBA BELIECTB.

ITonstue o pucnepcHbix cucremax. VcrtuHHble pactBopbl. llpeacraBieHue o

KOJUTOMAHBIX pacTBOpax. CrocoObl BhIpaKEHUsI KOHIICHTPAI[MU PacTBOPOB: MacCOBast

NOJIsI  BEIIECTBA B pacTBOpe, MOJSIpHAss KOHUEHTpauus. Hacelmennsle u
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucraminoruaparsl.
Knaccudukanms M HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpUBHAIIbHBIE

Ha3BaHUsA OTACJIBHBIX HpeHCTaBHTeHeﬁ HCOPIraHNYCCKHX BCIICCTB.
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Knaccudukanuss XUMHUYECKHMX pEakIuil B HEOPraHMYECKOH M OpraHUYecKOn
XUMHUHU. 3aKOH COXPAaHEHHUS MAacChl BEIECTB; 3aKOH COXPAHECHMS U IIPEBPAlLCHMS
SHEPTUH NMPU XUMUYECKUX peakiusiX. TermnoBbie 3h(HEeKThl XUMUYECKUX PEaKIni.

TepmoxumMu4eckne ypaBHEHUS.

CKOpOCTh XUMHUECKOU PEaKInu, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (PaKTOPOB.
['oMmoreHHsbie U reTeporeHHble peakiuu. Katanus u kaTain3aTopsl.

OOpatumble ¥ HeoOpaTuMble peakiuu. XUMHUYeckoe paBHOBecue. KoHcraHTa

XUMHWYCCKOI'O PABHOBCCHI. (DaKTOPBI, BIUAIOIIKUEC HaA IIOJOXCHHEC XHMMHYCCKOI'O

paBHOBecHUs: TeMIlepaTypa, JaBJI€HHWE M KOHLIEHTpAaIMu BEIIECTB, yYaCTBYIOIIUX B
peakuuu. [Tpunmun Jle [laTense.

Onektponutnyeckas aucconuanusi. CuiabHble U ciiadble 3JeKTpoJauThl. CTeneHb

mucconuannu. MonHoe mpousBeneHue Bojbl. Cpena BOJHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbHasl, menoyHas. Bogopoansiii nokazatens (PH) pactBopa. ['uaponaus comnei.
Peakiiuu monHoro oomMeHa.

OKUCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peaknuu. CTeneHb oKucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomeccel  OKHCIEHHMS W BOCCTAHOBJIEHHUS. BaxnHenime
OKUCJIIMTENIX W BOCCTAaHOBUTENW. MeToj »dJIEKTPOHHOro Oajlanca. OJIEKTPOJIU3
PacTBOPOB U PACIUIABOB BEIIECTB.

OKCMEpUMEHTAIbHbIE METOAbl M3Y4YEHHUS BEHIECTB U WX TpEeBpalCHUN:
pa3lIoKEHHUE TEPOKCHJA BOJOpPOJA B TMPHUCYTCTBUM KaTaau3aTopa; MOJENU
KPUCTAJUTMUECKUX PEHIETOK; MPOBEACHUE PEAKIMA HOHHOTO OOMEHa; Ompe/ecHHe
cpedbl PacTBOPOB C TOMOIIBIO HMHAMKATOPOB; HW3YUYEHUE BIMSHUS Pa3JIUUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUYECKOM pEakuuu U TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannueckas xumus

ITonoxenne HemeTauioB B [Iepuoauyeckon cucreMe XUMUYECKUX JIEMEHTOB /1.
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N. MengeneeBa m OCOOCHHOCTH CTPOEHUS WX aTOMOB. (DU3NUYECKHE CBOWCTBA
HEMETaJUIOB. AJIJIOTPONUS HEMETAIOB (Ha IMpUMEpPE KHUCIOpoza, cephbl, ¢ocdopa u
yriepoaa).

Bomopon. Ilomyuenue, ¢u3ndyeckne ©W XUMHUYECKHE CBOWCTBA: PEAKIUU C
MeTa/lllaMi U HEMETaJJlaMU, BOCCTAaHOBUTENIbHbIE CBOMCTBA. ['mapunbl. TonauBHbIe
AJIEMEHTBI.

['amorensl. Haxoxaenwe B mpHpoAE, CHOCOOBI MOMy4YeHHs, (PU3NYECKUE U
XUMUYeckue cBoicTBa. ["anoreHoBogopoabl. BakHeiiine KUCIOpOJcCOAEpkKaIIHe
COCUHEHHs TaJoreHoB. JlabopaTopHble M MPOMBIIIJICHHBIE CIIOCOOBI MOJYYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U X COCIMHEHUM.

Kucnopon, o3oH. JlaboparopHble ¥ NPOMBILUIEHHbIE CHOCOOBI MOJyYEHUS
kuciopoga. dusnyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHHE KHCIOpoAa H

0O30Ha. OKCHI[BI U IICPOKCHUOBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOoayueHus, (PU3NYECKUE U XUMUUYECKUE
cBoiictBa. CepoBoaopon, cyabduasl. Oxcun cepsi(1V), oxcup cepoi(VI). Ceprucras
U CepHasi KUCJIOThI U uX coiii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [Ipumenenue
CepbI U €€ COCTMHCHUN.

A3zot. Haxoxnenue B npupojie, CnocoObl MoayyeHus, GU3NIecKue U XUMUIECKUE
CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHABI a30Ta. A30THUCTAast U a30THAsA KUCJIOTHI U UX
comd. OCOOEHHOCTHM CBOWMCTB a30THOW KHUCHOTHL. [IpuMeHeHHe a3oTra U €ro
COEIMHEHUI. A30THBIE yIOOPEHHUS.

®dochop. Haxoxaenue B mpupose, crnocoObl TmodydeHUs, (Qunueckue u
xumudeckue cBoiictBa. Pochunst u dpochun. Oxcuasl docdopa, dochopHas

kuciora u e€ comn. MeradbochopHas u nupodochopHas KUCIOThI, Pochopucrtas u

dochopHoBarrctass kucioThl. [Ipumenenue Qochopa u ero coeauHEHUI.

dochopHbIe YI100peHHUS.
VYraepon, HaxoXKaeHue B mpupojie. AioTponHeie Moaudukanuu. Ousnyeckue u

XUMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, O0O0pa30BaHHBIX yriepoaoM. Okcua
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yriepona(ll), okcun yrnepona(lV), yronbHast kuciora u €€ coiau. AKTUBUPOBAHHBIN

YTOJIb, az[cop6u1/151. DyIIEpEHBI, FDad)CH, YIJIIEPOAHBIC HaHOTDV6KI/I. HpI/IMeHCHI/IC

MIPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIJIEPOIOM, U €0 COEAMHEHHIA.

Kpemunii. Haxoxnaenue B mnpupoae, cCrnocoObl TNOMydYeHHs, (usnueckue u
xumuueckue cBoiictBa. Okeun kpeMuus(1V), kxpeMHHEBast KUCIIOTa, CUITMKATHI.
IIpuMeHeHne KpeMHuUsA U ero coeAuHeHuil. CTEKII0, €ro Moay4YeHue, BUIAbl CTEKIIA.

[Tonoxenne metaiuioB B [leprondeckoi CUCTEME XUMUUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHMSI DJEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB.

PaCHDOCTDaHeHI/IC XUMHYECKHMX 3JIEMCHTOB-METAJIJIOB B 3¢MHOMU KOp€.

OOmue ¢Qusnueckue cpoiicTBa MeTayyioB. lIpuMeHeHue MeTamioB B OBITY H

TexHuke. CIUIaBbl METAJIOB.
DNEKTPOXUMUUECKUN Psii HANIPSDKEHUN MeTaiioB. OOIue crnocoobl MOTydeHUs
METAIJIOB: TUAPOMETAILTYPTHS, TUPOMETAILTYPIHS, dJIEKTpoMeTautyprus. Ilonsitue o
KOppo3uu MeTajioB. CriocoObl 3a1UThl OT KOPPO3HUHU.
O6mas xapaktepuctuka MetauioB  |A-rpynmel [lepuoaudeckoit  cucTembl
XUMHUYECKUX 2JIEMEHTOB. HaTpwuii u kanuii: nmoixydeHnue, Gu3ndeckue 1 XUuMUIECKHe
CBONMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHUN.

Oo6mast xapakrepuctuka MetamuioB |lIA-rpynmel  I[lepuonnyeckoi  cuCTEMBI
XUMUYECKUX DJJIEMEHTOB. MarHuii W KaJblMi: TOJNy4YeHHE, (QU3NUYECKHEe U
XUMHAYECKUE CBOMCTBA, IIPUMEHEHHE TMPOCTHIX BEIIECTB M WX COCAMHEHUMN.
XKécTkocTb BOJBI U CITOCOOBI €€ yCTpaHEeHHUS.

AIOMUHMI: TOnydeHue, (U3MYECKHEe M XWMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOrO BEILIECTBA M €ro coeauHeHuid. AmoTepHble CBONCTBA OKCHUIA H
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI AIFOMUHUSI.

OOmiast ~ xapakTepucTHKa  MeTaioB  mobounbix  moarpymn  (b-rpymim)

[Teproanueckor CUCTEMbI XUMHUYECKHUX JJIEMEHTOB.
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du3nyeckue M XUMHUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUIbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel W auxXpomaThl, HX
OKHUCJIUTENIbHBIC CBOMCTBA. [loiydeHne 1 mpuMeHeHne XpoMma.

Pu3nyecKne U1 XMMHYECKME CBOMCTBA MapraHia U €ro COeIMHEeHU. BaxHenmme
coequnenus mapranna(ll), mapranma(1V), mapranna(VI) u mapranma(VII).
[TepmaHTaHaT Kaaus, €ro OKUCIUTEILHBIE CBOMCTRA.

dusnueckne W XUMHYECKHE CBOMCTBA JKelle3a W ero coenuHeHwid. OKCHIBI,
ruapokcuasl U conu xeneza(ll) u xxeneza(lll). [Toayuenne u npuMeHEeHHE Xele3a 1
€ro CIUIaBOB.

Ou3NYeCKne W XUMHYECKHE CBOWMCTBA Meau U €€ coenuHeHuid. [lomydenHue u
MIpUMEHEHUE MEIN U €€ COeMHEHUM.

[{uuk: nmomydenue, puandecKkue U XUMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBONCTBA
OKCHJIa ¥l THIPOKCHIA IIMHKA, THIPOKCOKOMIUICKCHI IMHKA. [[prMeHeHne ITMHKa U ero
COCIMHEHU.

DKCHepUMEHTAIbHBIE METOJIbl M3YUYEHHUsl BEIIECTB M UX MPEBPALCHUN: U3yUYCHHE
00pa3IloB HEMETaJJIOB; ropeHue cepbl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE;
U3y4eHUE KOJUICKIMU «MeTalibl M CIUIaBbl»; B3aUMOJICUCTBHE IIEJIOYHBIX H
IIEJIOYHO3EMEBHBIX ~ METAJJIOB € BOJOM  (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHAIIOB); B3aUMOJCHCTBUE IIMHKA M JKeJie3a C pPacTBOpaMU KHCIOT H
IeJI0YEH; KAYEeCTBEHHBIE PEaKIIMM Ha HEOPTraHWYECKWe aHUOHBI, KAaTUOH BOJIOPOJA U
KaTHOHBI METAJJIOB; B3aWMOJICHCTBHE THAPOKCHUIIOB QIIOMHUHUS U IHHKA C
pacTBOpaMH KHUCJIOT W IIEJIOYEH; pelieHre SKCIEePUMEHTAIBHBIX 3a7a4 [0 TeMam
«l"anmorensr», «Cepa u e€ coeguHeHUs», «A30T U Gochop M UX COCAUHEHUSD,
«Mertaibl TIIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XUMUS 1 )KU3Hb
Ponp xumun B 00ecriedeHIN YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA.

IIonsTue o HAaYYHBIX MCTOJaxX IMO3HAHUA U MCTOJ0JIOTUHN HAYYHOI'O UCCIICAOBAHMA.
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HayuHble mpyuHIUIIBI OPraHU3alluy XUMUYECKOTO MPOU3BOICTBA. [[pOMBIIIIIIEHHBIE
CIoCcOOBI MOyYeHUs] BaKHEHIIMX BeLIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHUAKa,
CEpHOI KHCJIOTHI, MeTaHoja). [IpomblliIeHHbIE CMOCOOBI MOJIYYEHUS METAUIOB M
CIUIaBOB. XUMMUYECKOE 3arps3HEHUE OKPYXKAlolIeH Cpeabl U €ro IOCIEICTBUS.

[IpoOnema mnepepabOTKH OTXOHOB Y IMOOOYHBIX IMPOJAVKTOB. POJb XUMHUU B

oOecrneueHUN BHCPFCTH‘IGCKOP'I 0e301acHOCTH. [TpyHIMOBI «3€IEHON XUMUN.

Xumus U 3A0POBbLC YCITOBCKA. .HCKapCTBGHHI)IG cpecacTBa. HpaBI/IJ'Ia HUCIIOJIB30BaHU
JICKaPCTBCHHLIX IIPLCIIAPATOB. Poap xumuu B Pa3BUTHU MCAUIIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTHI, ITHIICBBIC I[O6aBKI/I. Ponp xumum B
oOecreueHU N HI/IHIGBOfI 0e30I1aCHOCTH.

Kocmernueckue wu Hap(bIOMepHBIe CpcaAcCTBa. briTOBass xumwsi. HpaBI/ma

0€30I1acHOr0 UCIMO0JIb30BAHUS IIPENapaToB OBITOBOM XMUMUH B TIOBCETHEBHOM KU3HU.
XUMHSI B CTPOUTENBCTBE: BAKHEHIITNE CTPOUTEIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XUMHSA B CEIILCKOM XO3SIMCTBE. OpFaHH‘leCKHe N MUHCPAJIbHBIC y,u06peHI/151.
COBpeMeHHBIe KOHCTPYKIIMOHHBIC MATCPHUaAJIbl, KPACKH, CTCKJIO, KEpaMHKaA.

Marepuaibl JJis DJICKTpOHUKK. HaHOTEXHOIOTrMH.

Pacuérurlie 3agaun

Pacuétel: maccel BemiecTBa WM 00bEMa Ta30B MO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MACCE MM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB; MACCHI
(oObéma, KOIMUECTBA BEIIECTBA) MIPOJTYKTOB PEAKIIUU, €CIIM OJTHO M3 BEIIECCTB UMEET
MpuMecH; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIU OJHO U3
BEIIECTB JIaHO B BHUJIC PacTBOpa C ONPEACIEHHOM MACCOBOM JI0JIEM PACTBOPEHHOTO
BEIIECTBA; MAaCCOBOW JIOJIM M MOJISIPHOM KOHILEHTPALMK BEILIECTBA B PACTBOPE; JOJIH
BBIXO/Ia MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBI3U
Peanuzanuss MeXINpeAMETHBIX CBSI3eld MPU MU3YYEHUH OOIed M HEeOpraHuyecKOou

xumMuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIuX

62



€CTECTBEHHOHAYYHBIX MOHSATUH, TaK W MOHATUN, MPUHSITHIX B OTACIBHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHUS: SIBJICHHWE, HAay4dHbIM (HaKT, THIOTE3a,
Teopwsi, 3aKOH, aHajIu3, CHUHTE3, KiIacCU(UKaIus, MEePUOIUIHOCTh, HAOIIOIEHUE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIb, MOJICTUPOBAHHE.

®dwusznka: MaTepusi, MUKpOMHUP, MAaKpOMHD, aTOM, 3JICKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUCCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHOEC COCTOSHHE BEIECTBA, MJCAIbHBIA ra3, (PU3NYCCKHE BCIMYMHEI,
SAMHUITBI U3MEPEHHSI, CKOPOCTh, SHEPTHSs, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, >XUPBI, YIJIEBOJBI, HYKJICHHOBBIE KHCJIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCHUCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIE TOPOIBI, IIOJE3HBIE HCKOMAaeMble, TOILIMBO,
pPecypchl.

TexHOoIOorus: XUMHYECKast MPOMBIIIUICHHOCTh, METAJUTYPIUsi, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MMPOU3BOJICTBO, MHUIIEBAs MPOMBIIIIICHHOCTD,
(dhapmMarieBTHUYECKasl TPOMBIIICHHOCTb, POU3BOJICTBO KOCMETHUECKUX IIPENapaTos,
ITPOM3BOJICTBO KOHCTPYKIITMOHHBIX MaTEPHAJIOB, JICKTPOHHAS TTPOMBIIIJICHHOCTbD,

HaHOTCXHOJIOTHH.
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TEMATUYECKOE IIJNIAHMPOBAHUE yue6Horo npeamera «Xumus 10K

ba3oBslit ypoBens (2 yaca) ‘ YriyoneHHsil ypoBeHsb (2+14aca)

Koi-
BO
4acoB

Paznen 1. Teoperudeckue oCHOBBI opranudeckor xumuu (3 4)\(94)

Koi-
BO
4acoB

S0P

6 Tema 1. IIpeamer opraHudeckoil XuMuH. Teopus XUMHYECKOTO 9 https://www.yaklass.ru/p/himija/10-klass/osnovy-
CTPOCHHS OPraHHYeCKUX COCTUHEHUH organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Paznen 2. Yriesomopomst (14)\(40)

4 Tema 2. [IpenenpHbIe YTIEBOJOPOIBI — aJTKAHBI, IUKIOATKAHBI 6 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-
gomoloqgi-6579437

[TpakTuyeckas padora Ne 1. 1
ITony4yenue meTaHa U U3y4EHHE €TO
CBOUCTB.
14 Tema 3. HenpezienpHble 21 | https://www.yaklass.ru/p/himija/10-

YTIEBOJIOPO/IbI: AJIKEHBI,
aJKagueHbl, anKuHbL. Tema 6.
["anorennpon3BoIHBIC
yTIAEBOIOPOAOB (4 )

klass/uglevodorody-6579439/alkeny-etilen-i-eqo-
gomologi-6898889

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-eqgo-
gomologi-6892969



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074

[Ipaktrueckas padora Ne 1. | [Ipakruueckas padota Ne 2. 1

[Tosrydenue 3THIICHA U [TonyueHue 3TUIICHA M U3YYCHUE €TI0

HU3YyYEHHUE €ro CBOMCTB. CBOMCTB.

[TpakTuyeckas padora Ne 3. 1
[Tony4yenue ameTuieHa ¥ H3yu4eHHE €ro
CBOWCTB.

Tema 4. ApoMaTHyecKue yrieBoAOPOLBL 9 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-
gomologi-6912879
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880

Tema 5. IIpupoHBIE HCTOYHUKH YIIIEBOJOPOOB U HX IepepaboTKa 6 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/uglevodorody-v-
prirode-6917422

Konrtponsnas pabora 1

1

Pasnen 3. Kucnopoaconepskariue opranudeckue coenuueHus (12

9)\(36u)

Tewma 6. Ciuptel. DeHomn

Tema 7. Criuptsl. DeHoI

[©

https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/svoistva-poluchenie-i-primenenie-
nasyshchennykh-odnoatomnykh-spirtov-6579666
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666

[TpakTuueckas pabota 1
No 4. Pemienune sKkcrneprUMEHTAIbHBIX
3ana4 1o Teme «CrnupThl U PEHOIBD».

https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/uglevodorody-spirty-i-fenoly-
6582713

14 Tema 7. Anbaerusl. Tema 8. Anpaeruasl. KapboHoBsie 21 https://www.yaklass.ru/p/himija/10-klass/aldeqidy-
Kap6oroBEIe KMCIOTEL. KHUCIIOTBI. ketony-karbonovye-Kisloty-6780279/aldegidy-i-
CnoxxHble AUPBI Cnoxxnbie 3¢upsl. Kupbl ketony-6777547

https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/uglevodorody-
spirty-aldegidy-karbonovye-Kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/karbonovye-
Kisloty-karboksilnaia-gruppa-6795067
IIpakTiueckas pabora Ne 2. 1 https://www.yaklass.ru/p/himija/10-klass/aldegidy-
CaoticTBa pacTBOpa YKCyCHOH ketony-karbonovye-kisloty-6780279/svoistva-
KHCIOTBL. poluchenie-i-primenenie-nasyshchennykh-
odnoosnovnykh-karbonovy -6777549
[IpakTuueckas pabora 1
Ne 5. Pemenue
3KCHepI/IM€HTaJ'II)HI>IX 3a1a4 I10 TCME
«Kap6oHoBbie KucnoThl. CII0KHBIE
3(upb».
1 KonTtponsHas pabora 2 KonTtponsHas padora 2 1
4 Tema 8. YrieBoasl Tema 9. Yrnesonus! (8-2P) 6 | https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-
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https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111

soedineniia-6835083/gliukoza-i-
fruktoza-6835111

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-6835083/sakharoza-
6841114

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-6835083/krakhmal-
tcelliuloza-6843938

Pasnen 4. Asorconepkarue opranndeckue coequaenus (3 1)\(129)

Tema 9. AMuHBI. AMHUHOKUCIIOTEL. benku

Tema 10. AMuHBL. AMUHOKUCIIOTHL. benku
(12-34 B Paznen 6)

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-
6852270/aromaticheskie-aminy-
anilin-6851421
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421

[IpakTrueckas pabota

No 6. Pemenue skcrnepuMeHTaIbHBIX
3aJjad Mo TemMe  «A3OTcoJlepiKaliue
OpPraHUYECKUE COSTUHEHUS.

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-

soedineniia-6852270/aminokisloty-

amfoternye-soedineniia-6853801

Paszpgen. 5. BeICOKOMOJIEKYIJISIPHBIE COCTMHEHUS

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/osnovnye-poniatiia-vms-
reaktcii-polimerizatcii-i-
polikondensatcii-6880783

Tema 10. ITmactmaccsl. Kayuyku. Bonokna

Tema 11. BoicokoMouieKysipHbIE
COEIUHEHUS

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
volokon-6874540

[IpakTuueckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4d I10 TEMCE
«Pacno3HaBanue OpraHUYECKHUX
COCIMHEHUI.

https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-

soedineniia-vms-

IIpakTryeckas pabora

Ne 8. PemeHne 5sKcnepUMEHTaIbHBIX
3aja4 1o TemMe

«Pacno3HaBaHue maacTMacc U BOJIOKOH»

6880782/klassifikatciia-i-

prakticheskoe-ispolzovanie-

polimerov-6874539

KonTponbHas pabora utorosas

KonTposnbnas pabora utorosas

Paznen 6*. Utorosoe nosropeHune
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

2 4 B HeIeII0, Bcero 35
Y, U3 HUX 3 9 —
pe3epBHOE BpeMs

3 gy B Henmemo, Bcero 105 4,
u3 Hux 10 4 (8 gacoB u 2
yaca U3 TeMbI 9) —
pe3epBHOE BpeMsi

YpoBeHb 00ydeHus [IpakTuyeckue paboThI KonTtponbHbie paboThI
bazoBsrii 2 3
VYray6neHHbIi 8 3

TEMATHUYECKOE IIJTAHUPOBAHMUE yue6noro npeamera «Xumus 1 1ki1.»

Ba3oBblit ypoBeHb (2 vaca) ‘ Yrny0neHHbslit ypoBeHb (2+1yaca)
Kon-Bo Koxa-Bo yacoB
1aCoB Pasnen 1. Teoperuueckue ocHOBBI xumun (1249\36 1)
6 Tema 1. Ctpoenue atoma. [leproanueckuii 3akoH u [leproauyeckas cucrema ¢ https://www.yaklass.ru/p/himija/11-

KEMITIECKIX eMenTos Jl. . Menneneesa klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sostoianie-i-raspredelenie-elektronov-v-
atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691 /periodicheskii-zakon-i-periodicheskaia-
sistema-khimicheskikh-elementov-_-6948490

1 KontpomnbHas pabdora 1 1
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490

Tema 2. CtpoeHue BemecTBa. MHOrooOpa3ue BEIecTB

12

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604 /elektronnaia-priroda-i-tipy-
khimicheskoi-sviazi-elektrootritcatelnost-6926170

Ne 1. Baustaue paznmuusbix (axropoBNe 1. BrnusiHue pa3nnysHbiXx (aKTOPOB HA
Ha CKOPOCTb XUMHUYECKOU PEAaKIMHU.  |CKOPOCTh XUMHUYECKON PEAKLUU.

18 https://www.yaklass.ru/p/himija/11-
Tema 3. Xumuueckue peakuuu klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
[IpakTrueckas paboTa [TpakTrueckas pabota 1 skorost-reaktcii-6964759

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-kinetika-

6995740/khimicheskoe-ravnovesie-printcip-le-

Ne 3. PemieHne sKCiepUMEHTAIBHBIX 33124
o Teme «l'anoreHs.

[TpakTrueckas paboTa 1
Ne 2. Biiusinue pa3au4HbIX GakTopoB Ha shatele-6984763
MOJIOKCHHE XUMUYECKOTO PAaBHOBECHSI.

KonTponbHas pabora2 KonTponbHas paborta2 1 https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/okislitelno-vosstanovitelnye-reaktcii-
6984764

Paznen 2. Heopranuueckast xumus (164\48u)
Tema 4. HemeTaiutsl 27 https://www.yaklass.ru/p/himija/11-
IpaxTuueckue paboThi 1 klass/osnovnye-poniatiia-i-zakony-khimii-

6931691/zakonomernosti-izmeneniia-svoistv-

elementov-i-ikh-soedinenii-po-perioda -6957324
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /kharakteristika-khimicheskogo-elementa-

po-ego-polozheniiu-v-periodiches -6585752

[IpakTuueckue padboOThI
No 4. Pemienue s3kcriepuMeHTaIbHbIX

3a1a4 1o Teme «Cepa u €€ COeTMHCHH».

[IpakTuyeckue padoThI
Ne 2. Penienue skcriepuMeHTaIbHBIX
3ajad 1o TeMe
«Hewmeramnbl»,

[IpaxTuueckue paboThI
Ne 5. Pemenne skcriepuMeEHTAIBHBIX
3ajad 10 TeMe
«Hemeramib»;

[TpakTuyeckue paboTHI

Ne 6. Penienune sxcnepuMeHTaIbHbIX
3a7a4 1o TeMe «A30T, hocdop u ux
COETMHEHUS.

KonTtponbHas pabora

Tema 5. MeTtaninl

24

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-

7200709/obshchaia-kharakteristika-metallov-ia-

lila-grupp-7183916

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-

7200709/obshchaia-kharakteristika-metallov-iv-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722

vilib-qrupp-7236722

1 [IpakTrueckue paboThl [TpakTrueckue paboThI 1 https://www.yaklass.ru/p/himija/11-
Ne 7. Pemerne SKenepuMeHTabHEIX klass/kharakteristika-metallov-
Ne 3. Pemenie 9KCTIepHMEHTATbHBIX | 331a4 10 Teme «MeTatel nodouHbIx 7200709/0bshchaia-kharakteristika-metallov-ia-
3aja4 1o Teme «MeTauibi. HOJATrPYIID». iiia-qrupp-7183916
1|  KontponsHas pabota 3 mo teme KonrponsHast pabora 3 mo Ttemel
«Heopranndeckas XxuMus» «Heopranndeckas XxumMus»
Pasnen 3. Xumus u sxu3Hb (44\8 9)
. Tema 6. XuMusl U KU3Hb Tema 6. MeTo1bl I03HAHUS B XMMHUH. 15 https://www.yaklass.ru/p/himija/11-klass/khimiia-
XAMUA W JKHIHE I-zhizn-7285128/nauchnye-metody-poznaniia-v-
Khimii-7279322
KonTponbhas padota 3 utorosas KonTponbhast padota 4 utorosast 1

1 4 B HEZIEIIO, BCETO
359y, I3HUX 3 94—
pe3epBHOE BpeMsi

3 4 B HeIEIo,
Bcero 105 4,
n3 Hux 10 4
— MOBTOpPEHUE

VYpoBeHb 00yueHus

[IpakTuueckue padboThI

KoHnTpoabHble paboThl

bazoBrrit 3

3

VYray6neHHbIi 7

4
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
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https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/nauchnye-metody-poznaniia-v-khimii-7279322
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/nauchnye-metody-poznaniia-v-khimii-7279322
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